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ANNUAL  REPOKT 


BOARD  OF  REGENTS 


SMITHSONIAN  INSTITUTION 


THE  OPERATIONS,  EXPENDITURES,  AND  CONDITION 
or  THE  INSTITUTION 


JTTLY,    1885. 


PART    I.     (ft   >■    ■*■'■ 


WASHINGTON: 
QOTBBNMENT   PRINTING   OPFIOB. 

1886.  ^-  , 


LiBRARV        ^ 

OF    THE 

LELAND  STANFORD  JUNIOR 
.        UNIVERSITY.       , 


AM 


FOBTT-NIKTH  CONOKKflS,  F1R8T  SSSSIOM. 

The  followiuK  rosolution  was  agreed  to  by  the  Senate,  and  cODCurrtfil  tn  by  the 
HouM  of  Bepresentativee,  Jaly  17,  1886 : 

BanolvtA  by  ike  Senate  (the  Eoiue  of  BepremttaUvet  eo*eurri»g  iktniH),  That  there  be 
prioted  of  the  laat  aDnoal  reporte  of  the  SmithBOuiaa  luKitatioD  and  of  the  National 
MuRenm,  in  two  octavo  volnmea,  listeen  tbonsand  extra  copiee  of  each,  of  which  three 
thousand  copies  shall  be  for  the  use  of  the  Senate,  six  thonsand  copies  for  the  use  of 
the  House  of  BepreseatBtivea,  and  seven  thoasand  copies  for  tbe  nse  of  the  Bmitb- 
•onlan  Institution, 
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LETTER 

FROM  THK     . 

SECRETARY  OF  THE  SMITHSONIAN  INSTITDTION, 

-       •  ACCOMPANYING 

The  annval  report  of  the  Board  of  Regents  of  that  Ingtittttion  to  the  end  of 
June,  1885. 


JD1.T  17,  1886.— OrdBrod  to  bo  printed. 


Smithsomiah  Ihstitdtion, 
Washington,  D.  C,  January  15, 1886. 
3V>  the  C<mffre*t  of  the  United  States : 

In  accordance  with  sectioD  5593  of  the  IJevised  Statntes  of  the  United 
States,  I  have  the  honor,  in  behalf  of  the  Board  of  Begents,  to  aubmit 
to  Congress  the  annual  report  of  the  operatione,  expenditures,  and  con- 
dition of  the  Smithsonian  Institution  to  July,  1885. 
I  bave  the  honor  to  be,  very  respectfully,  yonr  obedient  servant, 
Spenceb  F.  Baibd, 
Secretary  Smithsonian  Inatitution. 
Hon.  John  Shbbman, 

President  of  the  Senate,  pro  tem. 
Hon.  John  6.  Cabusle, 

speaker  of  the  Souse  of  BepreientaHves. 


DigiLizedbyGoOglc 


ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITUTION  TO  THK 
END  OF  JUNE.  1885. 


SUBJECTS. 

1.  Proceediugs  of  the  Board  of  Begente  for  the  session  of  Jaousry, 
1885. 

2.  B«port  of  the  Execative  Committee,  exhibiting  the  flnaiioial  affairs 
of  the  Institution,  including  a  statement  of  the  Smitlison  fund,  and  re- 
ceipts and  expenditures  for  the  year  1885  (to  July  1). 

3.  Aonaal  reportof  the  Secretary,  giving  an  accoant  of  the  operations 
and  condition  of  the  Institation  for  the  year  1885  (to  Joly  1),  with  the 
statistics  of  collections,  exchanges,  &c 

4.  General  appendix,  comprising  a  record  of  recent  progress  in  the 
principal  departments  of  science,  and  special  memoirs,  original  and 
selected,  of  interest  to  collaborators  and  correspondents  of  the  Insti- 
tution, teacheiB,  and  others  engaged  in  the  promotion  of  knowledge. 


The  rbport  of  the  Assistant  Director  and  Curators  of  the  National 
Musenm  for  the  year  1885  (to  July  1),  will  be  published  in  a  separate 
volume. 
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THE  SMITHSONIAN  INSTITUTION. 


MEMBERS  EX  OFFICIO  OF  THE  "ESTABLISHMENT." 

<JaDDU7,  1865.) 


(IBOVBR  CLEVELAND,  Presiileut  nt  the  Dtiited  State*. 
JOHN  SHERUAN,  President  of  the  Uulled  StatSH  Semite. 
MORRISON  R.  WAITE,  Chief  Justice  of  the  United  States. 
THOUAS  F.  BAYARD,  Secretary  of  State. 
DANIEL  HANNINO,  SecreUry  of  the  Trewiiirr. 
WILLIAM  C.  ENDICOTT,  Secretsry  of  War. 
WILLIAM  C.  WHITNEY.  SecretBry  of  the  Navy. 
WILLIAM  r.  VILAS,  Paetmwter  Oeueral. 
LUCIUS  Q.  U.  LAMAR,  SecreUry  of  the  Interior. 
AUGUSTUS  H.  GARLAND,  Attoniey-General. 
MARTIN  V.  MONTGOMERY,  CommiBsioDer  of  Patenta. 


REGENTS  OF  THE  INSTITUTION. 
(Full  list  given  on  the  fallowing  page.) 


OFFICERS  OF  THE  INSTITUTION. 

SPENCER  F.  BAIRD,  Secretary, 
Direelor  of  ttie  InttUution,  and  of  the  C.  S.  Natiotutl  Xtuevm. 

William  J.  Rbxrs,  Chief  Clerk. 

DaMIkI.  Lkech,  Corrttponding  Clark. 


DigiLizedbyGoOglc 


REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  orgauiziDg  act  approved  Angast  10, 1S46,  (Revised  Statutes, 
title  Lxxiii,  section  5580,)  "ThebusiDessof  the  iDatitation  shall  be  con- 
ducted at  the  city  of  WoshingtoD  by  a  Board  of  Regents,  named  the 
Regents  of  the  SmithtiODiao  Institution,  to  be  composed  of  the  Vice- 
President,  the  Chief  Justice  of  the  United  States  [and  the  Oorernor  of 
I  he  District  of  Colambia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Representatives,  together  with  »ix  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  ot  Washington,  and  the  other  four  shall  be  inhabitants  of  some 
State,  bat  no  two  of  tbe  same  State." 


BEOSNTS  FOR  THB  TEAS  188E>. 

Tstm  aipln*. 

The  Vice-President  of  tbe  United  States : 

JOHN  SHERMAN  (elected  Presldeiit  of  Senate  Deo.  7,  1885). 

'I'lie  Cliief  JtiHtlce  of  tbe  United  States  r 
MORRISON  R.  WAITE. 

United  States  Senatots: 

SAMUEL  B.  HAXBY  (appointed  U»r  19,  1681) Uar.  3,  ieS7 

JtJSTIN  S.  MORRILL  (appointed  February  31, 16S3) Uar.  3,1891 

SHELBy  M.  CULLOM  (appointed  Marah  23,  leeS) Mar.  3, 1889 

Members  of  tliH  Hoose  of  Representatives ; 

OTHO  R.  SINGLETON  (appointed  Jonnary  7,  I8S4) Dec.  23, 1880 

WILLIAM  L.  WILSON  (appointed  January  7,  1884) Doc.  23,1885 

WILLIAM  W.  PHELPS  (appointed  January  7, 1884) Dec.  33,1885 

Citizens  of  Washington  : 

JAMES  C.  WELLDJG  (appointed  May  13,  1884) May  13,1890 

MONTGOMERY  C.  MEIOS  (appointed  Dee.  S6, 1885) Dec.  36, 1891 

Citizens  of  a  SUte: 

JOHN  MACLEAN,  of  New  Jersey  (Bnt  appointed  in  1868) Dec.  28, 1891 

ASA  GRAY,  of  Uassachosetts  (Qrat  appointed  in  1874) Dec.  36, 1891 

HENRY  COPP£E,ofPenasylvania(flrat  appointed  in  1874) Dec.96,lH<)l 

NOAH  PORTER,  of  ConneoUout  (appointed  in  1878) Mar.  3, 1«90 

MORRISON  R.  WATTE,  Chancellor  of  the  Inatitntion  and  Pretidrnl  of  the  Board  of 


Ecueutite  CommUtie  of  the  Board  of  Regtr.U 
John  Maclbax.  JAmks  C.  Wei-lino.  Hkkry  Coppte. 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OP  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


WASHmOTON,  V.  C,  January  21, 1885. 

The  annnal  meeting  of  tbe  Board  of  Regents  of  the  SmitbsoDian 
iDstJtation  was  beld  this  day  at  half  past  1 0  o'clock  A.  M. 

PreseDt:  Hon.  G.  F.  Edmunds,  Hon.  J.  8.  Morrill,  Hon.  S.  B. 
MiiEY,  Hon.  O.  R.  SmoLETON,  Hon.  W.  L.  Wilson,  Hon.  W.  W. 
Phklps,  Rev.  Dr.  JohM  Maolbak,  Eer.  Dr.  Noah  Porter,  Dr. 
HENEr  Copp±E,  Dr.  James  C.  Wbllinq,  and  the  Secretary,  Professor 
B&isD. 

Excnses  for  non-attendance  were  read  from  Obief-Jnstice  Waite, 
Prof.  Asa  Gray,  and  Hon.  N.  F.  Hill. 

Id  the  absence  of  tbe  Chancellor,  on  motion  of  Mr.  Fbelpa,  Dr.  PoR- 
TEc  was  called  to  the  chair. 

He  jonmal  of  the  Board  was  read  and  approved. 

The  Secretary  stated  that  the  Rev.  Dr.  Noah  Porter  .  had  been 
r&elected  a  Regent  for  six  years  by  the  joint  resolution  of  Congress, 
approved  March  3, 1884.  • 

The  Secretary  presented  to  the  Board  the  following  letter: 

Prof,  SpBKOEB  P.  Baird, 

Secretary  of  the  Smithsonian  InttUvtion : 

Dear  Sir  :  Tbe  state  of  my  health  renders  it  necessary  to  tender  my 
resignation  aa  a  member  of  the  Board  of  Regents  of  tbe  Smithsonian 
Institntion. 

In  signifying  my  resignation  it  is  with  no  ordinary  feelings  I  recall 
the  years  I  have  been  connected  with  the  Board  and  the  distingnisbed 
men  with  whom  it  has  been  my  privilege  and  honor  to  be  associated, 
yot  only  tbe  present  members  whom  I  so  highly  respect  and  esteem, 
hot  a  long  list  of  honored  names  of  former  members  now  deceLised,  re- 
cor  to  me,  the  last  of  which  is  that  of  Professor  Joseph  Henbt,  and 
while  JA3CES  Smithson  will  be  known  to  the  world  and  remembered 
M  tbe  founder  of  the  Institution,  Joseph  Henbt  will  be  regftrded  as 
having  been  raised  up  by  a  signal  Providence,  tbe  true  interpreter  of 
his  Till,  the  able  organizer  of  the  Institution,  and  wise  controller  of  its 
finaoces. 
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Xn  JOUBNAL  OF  THE  BOAHD. 

May  the  Smithsonian  Institation,  so  aaspicionsly  established  and  ex- 
tensively known,  continue,  under  yoar  wise  administration,  an  estab- 
lishment distinct  and  specific,  for  the  "  increase  and  diffaeion  of  knowl- 
edge among  men." 

With  great  respect,  yoar  friend  and  servant, 

Peteb  Fabkeb. 
2  Lapayktte  Squabe, 

Washington,  D.  C,  April  7,  ISM. 

The  Secretary  informed  the  Board  that  Congress  had  filled  the  va. 
cancy  occasioned  by  the  resignation  of  Dr.  Parker  by  the  election  of 
Dr.  JA3[E3  C.  Welling,  president  of  Colnmbian  University  of  Waali- 
ingtoQ,  D.  C,  for  six  years  from  May  13, 1884. 

On  motion  of  Dr.  Maclean  it  was — 

Resolved,  That  the  Board  of  Begentfi  has  hoard  with  regret  of  the 
resignation  of  Dr.  Peter  Parker,  and  hereby  expresses  the  high  appre- 
ciation of  the  valuable  and  etflcieut  services  be  has  rendered  the  Insti- 
tution for  the  past  seventeen  years  as  a  Hegent  and  as  Chairman  ot  Irs 
Executive  Committee. 

The  Secretary  stated  that  in  aecordance  with  the  rules  of  the  Boanl 
during  its  recess,  the  remaining  members  of  the  Execntive  Committee 
had  filled  the  vacancy  occasioned  by  the  resignation  of  Dr.  Parker,  by 
the  appointment  of  Dr.  Welling. 

On  motion  of  Dr.  Copp^e  it  was — 

,Besolv€d,  That  Dr.  Welling  be  elected  to  fill  the  vacancy  in  the  Ex- 
ecative  Committee. 

The  Secretary  reported  that  in  accordance  with  the  request  of  the 
Board  at  its  last  meeting,  Senator  Edmunds  had  prepared  a  bill  rela- 
tive to  the  provision  for  An  Acting  Secretary,  which  had  passetl  ('on- 
gress  and  become  a  law  on  the  13th  of  May,  1884,  as  follows : 

An  act  to  provide  for  the  appointment  of  an  Acting  Secretary  of  the  iSnii(A*Ofii<in  Inttitntiont 
tPublic  No,  31,  Forty-eighth  Cougrriss,  first  session.] 

Be  it  enacted  by  the  Senate  and  Hovse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  Ttiat  the  Chancellor  of  the 
Smithsonian  Institution  may,  by  an  instrument  in  writing  filed  in  the 
ofBce  of  the  Secretary  thereof,  desipnate  ami  appoint  a  suitable  person 
to  act  as  Secretary  of  the  lastitntion  when  there  shall  be  a  vacancy  in 
said  ofBce,  and  whenever  the  Secretary  Bhall  be  unable  from  illness, 
absence,  or  other  cause  to  perform  the  duties  of  his  office ;  and  in  such 
ease  the  person  so  appointed  may  perform  all  the  duties  imposed  on  the 
SecretaiT  by  law  until  the  vacancy  sball  be  filled  or  such  inability  shall 
cease.  The  said  Chancellor  may  change  such  designation  and  appoint- 
ment from  time  to  time  as  the  Institution  may  in  his  judgment  require. 

Approved,  May  13, 1884. 
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JOUBNAL   OF  THE   BOARD.  XIII 

Uuder  tlie  proviBiouij  of  this  out  the  Chauoellor  hM  takeu  the  fol- 
lowiug  aulJou : 

Lyme,  Conn.,  July  2, 1884. 
By  vi^uo  of  tbe  aatbority  cooferred  on  me  by  the  act  of  May  13, 
1884,  "  to  provide  for  the  appoiDtment  of  an  Acting  Secretary  of  the 
Smithttouiau  Institution,"  I  hereby  designate  and  appoint  Mr.  William 
J.  Khees  to  act  as  Secretary  of  the  Institution  when  there  shall  be  a 
vacancy  in  that  office,  and  whenever  the  Secretary  shall  be  unable  ihim 
illneiis,  absence,  or  other  cause  to  perform  the  duties  of  bis  office. 

M.  R.  Waite. 
Oiancellor  of  the  Smttkaoniaa  Institution. 

Dr.  Maclean  presented  the  annual  report  of  the  Executive  Commit- 
tee, which  was  read. 

On  motion  of  Dr.  Copp^e  it  was — 

Reaolvedj  That  tbe  report  of  the  Executive  Committee  be  accepted,* 
aod  that  the  income  for  the  year  1885  be  appropriated  for  the  service 
of  the  Institution  upon  the  basis  of  the  above  report,  to  be  expended 
by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to  tbe 
approval  of  the  Executive  Committee. 

Tbe  Secretary  presented  the  following  communication  he  had  received 
since  the  last  meeting  of  the  Board : 

June  2,  1884. 
Spencek  F.  Baibd, 

Secretary  Smitkaonian  IntHtution, 

WaaMngton,  I),  0,  : 

Sm :  I  intend  to  make  a  ttetjuest  for  the  advancement  of  science — 
that  is,  of  physical  science.  For  many  reasons  I  would  like  to  make 
the  bequest  in  favor  of  the  Smithsonian  Institution  ;  but  there  is  one 
difficulty  which  mast  be  cleared  up  before  I  can  decide.  If  money  were 
left  by  will  to  the  Smithsonian  Institution  would  it  defend  the  will 
against  the  claims  of  any  and  all  persons  who  should  contest  the  will 
aud  take  legal  steps  to  set  it  aside  t  Has  it  authority  by  law ;  has  it 
funds  that  it  wonld  be  authorized  to  nse  for  the  purpose  of  defending  a 
will  in  its  favor  t  As  I  have  no  children  the  will  would  be  less  likely 
to  be  contested,  but  there  are  others  who  might  attempt  to  set  it  aside. 
For  thi»  reason  what  I  wish  above  all  to  be  assured  of,  is  that  any  legacy 
that  1  leave  for  the  purpose  named  will  not  be  given  up  without  making 
a  fight  of  it  if  needful.     Please  explain  this  point. 

i  wish  you  to  send  me  a  form  of  words,  the  very  words  themselves, 
in  which  a  bequest  shonld  be  made  so  that  there  could  be  no  pretense 
of  setting  it^ide  for  vagueness;  and  that  will  oany  out  my  intentions, 
which  I  will  explain : 

The  chief  part  I  would  desire  to  bequeath  to  the  Institution  would  be 
for  tbe  "increase  and  diffusion  of  knowledge  among  men,'*  and  beside 
woald  wish  to  have  the  Institution  invest  say  $300  (is  that  too  insig- 
nificant for  the  purpose!)  and  use  the  income  thereof  for  conferring  a 
gold  medal  either  annually  or  biennially  (which  would  be  the  better  T) 
on  the  person  who  had  made  the  most  important  discovery  in  physical 
science  during  the  year,  or  two  years,  ending,  say  a  year  before  tbe 
date  of  ccnferring  the  medal.  For  example,  the  Begeoto  would  have 
to  decide,  »ay  in  the  mouth  of  December,  1883,  who  made  tbe  most 
important  discoverj'  in  physical  science  during  the  year,  or  two  years, 
ending  December  31, 1882.  If  you  have  my  meaning  put  it  in  language 
that  will  make  it  perfectly  clear  without  multiplying  words. 


Znr  JOtTENAL    OF    THE   BOAKD. 

The  medal  not  for  any  patented  inveotion,  like  the  electric  light,  for 
example,  but  especially  and  only  for  such  discoveries  as  Fastear  on  in- 
fection, fermentation,  &c,  and  Q.  Darwin's  on  tidal  action.  Regents 
to  be  sole  jndges  as  to  what  is  meant  by  physical  science  and  most  im- 
portant discoveries  therein. 

The  reason  why  I  wonid  like  to  have  not  only  suggestions  and  ex- 
planations but  the  fhll  "  I  will  and  bequest  to"  is  also  because  I  don't 
know  whether  to  say  the  Begents  shall  do  this  oi;  that,  or  whether  to 
say  a  majority  or  quorum  of  them  shall  do  it  iu  order  to  make  it  both 
strictly  legal  and  also  practicable;  also,  wbetbor  or  not  it  is  necessary 
to  say  bow  the  Begents  shall  invest  the  mooey.  I  suppose  a  copy  of 
that  part  of  Hamiltou's  or  Huebus'  (HabelT)  will  would  answer  for  the 
part  relating  to  the  "increase  aad  diffusion,"  &c.  As  tbr  the  medal  I 
believe  no  fund  has  been  left  to  institutions  for  that  parpose,  and  I 
should  like  to  have  your  opinion  on  it. 

Please  return  this  letter  with  your  answer,  which  I  would  like  you  to 
let  me  have  as  soon  as  you  can;  taking,  however,  all  the  time  yoa  need 
to  make  it  so  full  and  explicit  that  no  farther  correspondence  will  be 
necessary  at  this  stage.  1  mean  business  if  your  answer  is  satisfactory. 
For  the  present  I  desire  this  affair  to  be  treated  as  confidential,  or  if 
necessary  to  mention  to  other  parties,  withhold  the  name. 

There  is  one  thing  I  had  rather  do  than  make  a  bequest  in  favor  of 
the  Institution,  namely,  pay  over  a  certain  sum,  say  $2,000  or  $2,SO0, 
in  trust  to  the  iiegent^ ;  provided  I  could  receive  the  income  daring 
life,  tlie  Institution  to  have  the  sole  nse  and  possession  of  the  same 
after  my  death.  Would  the  Institudo^i  be  authorized  to  accept  a  sum 
of  money  on  snch  termsl 
BespectfulJy, 


After  full  discussion  of  the  subject  it  was,  on  motion  of  Mr.Edmunds — 

Resolved,  That  the  couimnnication  be  referred  to  the  Executive  Com- 
mittee witli  full  power  to  act  in  relatiou  to  it. 

The  Secretary,  Frofessor  Baird,  presented  bis  annual  report  of  the 
operations  of  the  lustitution  for  the  year  1884,  which  was  read  in  part. 

On  motion  of  Dr.  Maclean,  the  Secretary  was  instructed  Mi  transmit 
the  report  to  Cougress. 

On  motion  of  Mr.  Edmunds,  it  was — 

Besolved  (1),  That  the  fiscal  year  of  the  institution  shall  hereafter  ter- 
minate on  the  30tb  day  of  June  in  each  year. 

(2)  That  the  Secretary  shall  he.-eafter  prepare  and  cause  to  be  printed 
aud  sent  to  each  member  of  the  Board  on  or  before  the  first  day  of  De- 
cember in  each  year,  his  anuual  report. 

(3)  That  the  annual  meeting  of  the  Board  of  Begents  shall  hereafter 
be  held  on  the  second  Wednesday  in  January  in  each  year. 

The  Board  then  at^onrned  sine  die. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


The  Executive  Committee  of  the  Board  of  Regents  of  the  SmithaoniaD 
Institution  n^pectfully  sabmitH  tho  following  report  in  relation  to  the 
funds  of  the  Institution,  the  appropriations  by  Congress  for  the  Na- 
tional Mnseuoi  and  other  purposes,  and  the  receipts  and  expenditoreH 
for  the  Institution  and  the  Museum  since  December  31, 18S4. 

At  the  last  meeting  of  the  Board  of  Regents  (January  21, 1885)  it 
vuB  ordered  that  "  the  fiscal  year  of  the  Institution  shall  hereafter  ter- 
minate on  the  30th  day  of  Jane  iu  each  year." 

In  accordance  with  this  action  it  becomes  the  duty  of  the  Executive 
Committee  to  confine  its  present  report  to  the  financial  operations  and 
condition  of  the  Institution,  for  the  six  months  ending  June  30, 1886: 

Condition  of  the  fund  July  1, 1885. 

The  amodnC  of  the  bequest  of  James  Smithson  deposited  in  the 
Treasury  of  the  United  States,  according  to  the  act  of  Congress  of 
Angnst  10,  1840,  was  $515,160.  To  this  was  added,  by  authority  of 
Congrefls,  act  of  February  8, 1807,  the  residuary  legacy  of  Smitbson  and 
savings  from  annual  income  and  other  sources,  9134,831.  To  this  $1,000 
vasadded  by  a  bequest  of  James  Hamilton,  $500  by  a  bequestof  Simeon 
Habel,  and  $51,500  as  the  proceeds  of  the  sale  of  Virginia  bonds  owned 
by  the  Institution,  making,  in  all,  as  the  )>crmanent  Smithson  fund  in 
the  United  States  Treasury,  $703,000. 

Statemmt  of  the  rteeipU  and  expendituret  of  the  Smithsonian  Institution, 
January  1,  1885,  to  June  30, 1886. 

Cash  on  hand  January  1, 1885 $26,380  84 

EXPENDITUBEti. 

Building : 

Bepaini  and  improvement« $314  90 

Furniture  and  flxtnred 237  36 

$662  16 
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XVI  BEPOET    OF   TUE   EXECUTIVE    COMMITTEE 

BDildiugexpeuseiibrouglitfurwarU $553  15  $25,380  84 

General  expenses: 

Meetings  of  the  Board... $347  25 

Foatage  and  telegrapli 202  28 

Stationepy 407  45 

General  printiDg,  blanlcs,  &c  - 91  30 

Incidentals,  gas,  ace 408  79 

Boobs,  periodicals,  binding 779  33 

Salaries,  Seoretar;,  clerics,  and  labor . .    9, 180  67 

'  11,417  07 

Foblications  and  researches : 
Smithsonian  Oontribntions  to  Knowl- 
edge      2,367  65 

Smithsonian  misoellaneons  collections.    2, 631  01 

Smithsonian  ancnal  report 77S  12 

Explorations 1,622  18 

Apparatns 161  26 

7,447  21 

Literary  and  soieutific  exchanges  (in  addition  to 
appropriation  by  Congress) 3, 307  59 

Total  expenditures 22,724  03 

Balance  on  hand 2, 656  82 

Interest  on  the  Smithson  fand  for  six  months  ending  Jane 
30,1885 21,090  00 

Total  cash  on  hand  July  1, 1886 $23, 746  82 

NATIONAL  MDSBUM  AND  OTHER  OBJE0T8  OOHUITTED  BY   CONGRESS 
TO  THE  OARE  OP  THE  SMITHSONIAN  INSTITDTION. 

The  foUowiDg  apprwpriatious  were  made  at  the  second  session  of  the 
Forty-eighth  Congress  for  the  National  Maseam  and  other  objects  com- 
mitted to  the  care  of  the  Smithsonian  Institution : 
For  the  preservation  and  exhibition  and  in- 
crease of  the  collections  received  from  the 
sorreying  and  exploring  expeditious  of  the 
OoTemment,  and  other  sources,  including 
salaries  or  compensation  of  all  necessu'y 

employes  $96, 000  OO 

For  expenses  of  heating,  lighting,  and  tele- 
phonic and  electrical  service  for  the  new 

Musenm  building 9, 000  00 

$104,000  00 

For  care  of  the  Armory  building  and  grounds,  and  expense 
of  watching,  preservation,  and  storage  of  the  property 
of  the  National  Musenm  and  of  the  United  States  Fi^ 
Oommistflon  contained  therein,  includingsalaries  or  com- 
pensation of  all  necessary  employ^ 2, 600  00 
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For  cases,  famiture,  and  flztnres  reqniredfor  the  exhibition 
of  the  collections  of  the  United  States  National  Mnsenm, 
and  for  Balaries  or  eompeneatioa  of  all  necessary  em< 
ployAs $40,0 

For  expenses  of  the  system  of  iotemational  excbaogea 
between  the  United  States  and  foreign  countries,  under 
the  direction  of  the  Smithsonian  Institation,  inolndiag 
salaries  or  compensation  of  all  necessary  employ^i 10, 0 

For  finishing  and  completing  the  Aimishing  of  the  eastern 
portion  of  the  Smithsonian  Institation  bnilding 6,4 

For  the  pnrpose  of  continaing  etboolos^ofd  researohcB 
among  the  American  Indians,  nnder  the  direction  of  the 
Secretary  of  the  Smithsonian  lostitntion,  inclading  sal- 
aries or  compensation  of  all  necessary  employes 40, 0 

To  pay  sandry  bills  for  miscellaneoos  flxtares  and  for  glass 
for  exhibition  cases  for  the  National  Mnseam,  being  for 
the  serrice  of  the  fiscal  year  ending  Jnne  30,  1884 2, 6 

To  meet  expenses  o^  receiving,  packing,  transporting  to 
Washington,  and  installing,  or  storing,  such  new  aped- 
mens  and  collections  as  may  be  presented  to  the  United 
States  at  the  New  Orleans  Exposition,  to  be  available 
for  the  fiscal  years  ending  Jnne  30, 188Q  and  1886 fi,  C 

For  ooet  of  restoring  the  collections  sent  to  the  New  Or- 
leans Sixposition  to  tbeir  proper  places  in  the  National 
Hosenm,  inclodiog  repair  of  oases  and  renewal  of  glass, 
to  be  availahle  for  the  fiscal  years  ending  Jane  30, 1886 


OH^ 

BttUnoM 

Janouy  1, 

1886: 

Exp«Dded 

Jauauytto 

jDoe  30, 

BaUiwN 
jDlr  1.1686. 

smraaotatif  ntntnmoK. 

11,386  23 

6,794  50 

10.635  63 

63,399  37 
t,500  50 

13.636  96 
1,000  00 

tl,9BS38 

6,794  50 
18,166  70 

49,543  71 
1,493  IS 
10.849  96 

"'»i;3G8'9S 

UHOMAI.  UDSBDH. 

l.OOOOO 

B.  Uia.  U n 
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xnn  EEPOET  OF  THE  EXECOTIVE  COMMITTEE. 

The  committee  has  examiaed  the  ronchers  fix*  payments  made  from 
the  Bmithaon  income  daring  the  six  mooths  eoding  SOth  June,  1885,  all 
of  which  bear  the  approval  of  the  Secretary  of  the  luslitation,  and  a 
certificate  that  the  materials  and  services  charged  wore  applied  to  the 
purposes  of  the  InstitQtion. 

The  committee  has  also  examined  the  aoooimts  of  the  Natifmal  Ho- 
seom  and  find  that  the  balMices  above  giveo  correspond  with  the  oer- 
dflcates  (rf  the  disbnrsing  otQoers  of  the  loterior  and  Treosnry  Depart- 
meota. 

Theqnarterly  acconntSHnurent,  the  vonchers,  and  jonmals  have  been 
examined  and  foond  oorreet. 

Bespectfully  sabmitted. 

John  MacLeah, 
jAJtSB  C  WELuna, 
Hbnbt  OOPPfiE, 

Hxwutive  Committee, 
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REFOKT  OF  PROFESSOR  BAIRD, 

8ECBETABT  OF  THE  flMITHSONIAN  INSTITUTION,  FOB  1888. 


n>  tk«  Board  of  RegmUi 

Gbntlemsn  :  Id  aecordaace  witii  the  resolution  of  the  Board  at  tlie 
last  meedug  directing  that  the  fiscal  year,  instead  of  extending  from 
Janoar;  to  Beoember,  shall  correspond  with  the  Oovennnent  fiscal  year, 
and  extend  from  July  to  tbe  following  Jnne,  indosive,  the  present  re- 
port will  inclnde  the  history  of  the  operations  of  the  Institution  for  the 
first  half  of  1885  only.  The  same  restrictions  in  regiu-d  to  time  will 
apply  to  tbe  reports  of  the  National  Moseum,  the  Bureau  of  Ethnology, 
uid  tbe  system  of  International  Exchanges  which  have  been  placed  by 
Congress  under  the  direction  of  the  Institntion.  As  heretofore,  there 
will  also  bo  some  aceoont  of  the  operations  of  tho  United  States  Eiah 
Commissio-j,  and  those  of  the  Geological  Surrey,  which,  although  not 
coEtroUed  in  any  way  by  the  Institntion,  are  so  closely  affiliated  with  it 
u  to  render  proper  some  notice  of  them. 

SMITHSONIAN  INSTITUnOH. 

niTRODUOTOET. 

The  general  routine  work  of  tbe  Institntion  continues  to  be  much  the 
same  as  in  previous  years,  and  while,  no  specially  new  features  have 
been  introduced,  considerable  extension  has  been  made  in  some  depart- 
ments, and  increased  precision  and  efficiency  in  all.  In  the  way  of 
extia  duty  the  principal  occasion  has  been  the  Internatioual  Exposition 
at  New  Orleans,  where  the  Institution  (by  requirement  of  law)  made  a 
very  extensive  dbplay. 

The  new  work  on  tbe  eastern  portion  of  the  Smithsonian  building  has 
beea  entirely  finished,  and  much  progrese  made  in  renovating  the  cen- 
tral portion. 

A  considerable  number  of  valuable  pnblications  have  api>eared,  and 
others  are  in  press. 

The  woi^  of  the  Museum  continues  to  increase  in  magnitnde,  much 
material  having  been  received  from  the  New  Orleans  Exposition. 

THE  BOABD  OF  BEQENTS. 

It  b  with  great  regret  that  1  announce  the  terminaCioD  of  service  on 
the  Board,  of  General  WiHiam  T.  Sherman,  hia  torm  having  expired  and 


2  BEPOBT  OF  THE   SBCRETABT. 

bis  removal  from  WasbingtoD  to  Saint  Loais,  Mo.,  rendering  him  ineli- 
gible for  re-election,  the  law  of  organization  reqniring  two  members 
of  the  Board  to  be  citizens  of  the  District  of  Colombia.  Dr.  Welling, 
president  of  Colnmbian  University,  is  Uie  only  member  from  tliis  city  at 
present,  be  having  been  elected  by  Congress  at  its  last  sessioD  a  Regent 
for  rax  years,  until  Uay  13, 1890. 

The  term  of  service  of  an  iinasnally  lai^  nnmber  of  Begents  will 
expire  dnring  the  winter  of  1885-1886.  As  "members  at  Uu-ge,"  Bev. 
Dr.  Jobn  Maclean,  of  Stiw  Jersey,  Prof.  Asa  Gray,  of  Massachnsetts, 
and  Dr.  Henry  Copp^,  of  Pennsylvania,  will  cease  to  be  members  on 
the  19th  of  December  next;  and  as  tbe  Forty-nintb  Congress  will  com- 
mence its  session  in  the  same  month,  it  will  become  tbe  daty  of  tlie 
Speaker  to  appoint  three  Begents  from  the  Honse  of  Bepresentatives. 

Tbe  term  of  Hon.  TS.  P.  Hill,  of  Colorado,  as  Senatorial  Begent,  expired 
on  the  3d  of  March,  1885,  and  on  March  25, 1885,  the  Vice  President, 
Mr.  Hendricks,  appointed  Hon.  Shelby  M.  Cnllom,  of  Illinois,  as  Kegent 
dnring  his  term  of  service  as  United  States  Senator.  The  Vice-Presi- 
dent on  the  same  date  also  re-appointed  Hon.  J.  8.  Horrill,  of  Vermont, 
for  a  new  term  of  six  years. 

Until  the  next  meeting  of  the  Board  of  Begents,  in  Juiaary,  1886,  the 
vacancy  existing  in  the  Execative  Committee  by  the  expiration  of  the 
term  of  General  Sherman  was  filled  by  the  appointment  of  Dr.  Henry 
Copp^  ad  tnteritn,  by  the  remaining  members  of  the  committ«& 

The  Board  at  its  last  meeting  adopted  an  important  resolution,  order- 
ing that  the  fiscal  year  of  tbe  lostitation  shall  terminate  on  the  30th  of 
Jnne  of  each  year.  This  changes  the  practice  of  tbe  Institution  since 
its  organization,  and  will  occasion  some  difflcnlt^  in  arranging  tables 
of  comparison  of  receipts  and  expenditores  for  annnal  periods.  The 
reason  for  tbe  change  is  that  ttie  fiscal  year  of  the  Government  termi- 
nates in  Jane,  and  as  the  appropriations  made  by  Congress  for  the 
Museum,  the  exchange  system,  ethnological  researches,  &c,  are  for  this 
period,  it  was  thonght  advisable  for  the  accounts  of  the  Institution  to 
conform  to  those  of  the  General  Oovemment.  The  accounts  of  the  In- 
stitatiou  have  therefore  been  given  in  this  report  only  for  tbe  six 
months  terminating  on  tbe  30th  of  Jnne,  1886. 

Change  in  the  time  of  printmg  the  Beport.— It  was  also  ordered  by  the 
Board  that  '>the  Secretary  shall  hereafter  prepare  and  canse  to  be 
printed  and  sent  to  each  member  of  the  Board,  on  or  before  the  1st  day 
of  December  in  each  year,  his  annnal  report." 

DifQculty  has  always  been  experienced  in  the  early  printing  of  tbe 
Annnal  Beport  ot  the  Institution.  The  organic  act,  Aagast  10, 1846^ 
provides  that  "the  Board**  of  Begents  "shall  sabmit  to  Congress,  at 
each  session  thereof,  a  report  of  the  operations,  expenditures,  and  con- 
dition of  the  Institution."  In  accordance  with  this  law  the  Board  has 
annually  submitted  to  Congress  a  report  of  the  operations  of  the  Insti- 
*<ation,  which  has  been  ordered  to  be  printed  and  a  number  of  extra 
•  Beriaed  Statntes,  Title  LXXIII,  Section  5593.  -—-—=- 
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^opieB  granted  tm  its  nse  and  dlBtrilmti<^.  The  Pablio  Printer  how- 
ever has  not  felt  authorized  to  put  any  part  of  the  report  in  type  before 
the  adoption  by  Congreas  of  a  8pe<^  reeolntion  to  print  the  extra 
oopies  referred  to,  and  aa  there  has  frequently  been  great  delay  in  the 
pasaage  of  the  concorrent  resolution,  many  months  have  fhiqaently 
elapeed  between  the  annnal  meeting  of  the  Board  and  the  printing  of 
the  report. 

The  best  iUnstration  of  this  delay  is  furnished  by  teference  to  the 
report  of  the  Institntion  for  the  year  1883,  which,  althoQgh  aubmitted 
to  Congress  on  the  2lBt  of  Jsonary,  1684,  was  actually  not  ordered  to 
be  printed  till  July,  1884,  and  not  delivered  to  the  members  and  to  the 
Institution  until  Augnst,  1886. 

To  remedy  this  evil  and  to  secure  prompt  publication,  the  Regents 
adopted  the  resolution  referred  to  above  at  its  last  meeting,  aud  by  the 
efforts  of  the  members  of  the  Board  in  the  Senate  and  Houae  of  Bep- 
xesentatives  secured  the  passage  of  the  following  joint  resolntion  by 
Oongress,  Ko.  18,  approved  by  the  President  of  the  United  States 
March  3, 1886: 

"Betolved  by  the  Senatt  and  Bouse  of  Sepre»eRiative$  of  the  United 
Btatet  of  America  in  Congreat  assembled.  That  the  annnal  reports  of 
the  Koitbsonian  Inatitntion  shall  be  hereafter  printed  at  the  Oovem- 
ment  Printing  Offloe,  in  the  same  manner  aa  the  annual  reports  of  the 
heada  of  Departments  are  now  printed,  for  anbmiasion  in  print  to  the 
two  Houses  of  Oongresa." 

Tbe  intent  of  this  aot  is  to  instmot  the  Poblio  Printer  to  print  the 
Annaal  Beport  of  the  Begents  whenever  copy  shall  be  famished,  80 
that  tbe  whole  report  may  be  presented  to  Oongress  in  printed  form  at 
tbe  oommenoement  of  taak  session. 

The  Btatate  under  which  the  reports  of  Departments  are  printed  ia 
aifbliows: 

"The  head  of  each  Department,  except  the  Department  of  Justice, 
shall  Aimish  to  tbe  Congressional  Printer  copies  of  the  docnments 
ofloally  accompanying  his  annual  report,  on  or  before  the  first  day  of 
Kovember  in  each  year,  and  a  copy  of  his  annnal  rqiort  on  or  b^re 
the  third  Monday  of  November  in  eaeh  year.* 

"It  is  ftarther  provided  that  of  tbe  dooumenta  aoeompanyin^  the  an. 
Doal  reporta  of  uie  Bxecntive  Departments  one  thousand  copies  shall 
be  printed  and  bound  for  the  nse  of  the  members  of  the  Senate,  and 
two  thonaand  copies  for  the  nse  of  themembers  of  the  House  of  Bepre- 
■entativea,  in  addition  to  the  usual  number  for  Oongress,  1,900  oopies.'f 

While  the  printing  of  the  report  is  now  secured  withoat  a  specdal 
(ffder  at  each  session  of  Congress,  it  will  still  be  necessary  to  have  a 
eoncorrent  resolution  eveiy  year  for  the  printing  of  earira  oopie$  fbr  the 
nse  of  tbe  Iiutitation. 

FINAnOBB. 

Hie  flnancial  condition  of  the  Institntibu  continues  to  be  satisfactory. 
llie  Smitbaon  food  remains  tbe  same  aa  at  tbe  date  of  the  last  report, 


*  Beviwd  BtetDtM,  TiUelT,  Motion  106. 
I  BcvlMd  BUtntea,  TitiB  XLT,  Motim  37M. 


,  Coogic 


4  KEFOBT  OF  THE  BBCSXTART. 

#709,000,  di^Kwited  forerer  in  the  United  States  Treasorj',  from  which  is 
reoeived  ao  annual  interest  of  6  per  cent.  This  interest  is  paid  on  the 
Ist  of  Janoary  and  1st  of  July,  and  the  mooey  immediately  placed  in 
the  bands  of  the  Treasorer  of  the  United  States,  who  keeps  a  special 
scooont  of  it  All  payments  are  mode  by  checks  on  this  officer,  signed 
by  the  Secretary  of  the  SmiHisoDisD  Institution.  A  monthly  statement 
is  rendered  by  the  Treasarer  of  all  checks  paid  and  of  tie  balances.  This 
is  compared  with  the  books  kept  by  the  accoontaut  of  the  Institntion. 
A  quarterly  examination  is  made  by  the  Bzecntive  Committee  of  the 
Begems  of  all  the  financial  transactions  of  the  Institntion.  The  mem- 
bers of  the  committee  sign  a  certificate,  of  which  the  annexed  is  a  copy : 

CUlTiriCATS. 

WAAntMOTOK,  D.  C  — — ,  — ,  18—. 

Tba  anderai^ed  membera  at  tbs  ezsoDtiTfl   oiHi>mitt«e  of  the  Board  of  BesanU  of 

Uie  SmitbMnian  Inatitntion  have  eiuninnl  the  aoooDDt  for for  the ' —  ead- 

(ng ,  IB—,  the  reofipta  •monntiDg  to doUua,  aod  the  expenditoie*  to 

'    '      doUsfs,  le^Ting  «  b»1u)oe  of doUan,  aa  euteMd  in  the  Jooinal,  pagsa 

to ,  luoloaiTe ;  and  certify  the  aame  to  b«  eorr«ct.    For  each  di^Dnement 

there  ta  avoncher  approved  by  the  Becretarr  of  theSmithaooian  IiwtitatioD,  aiidou>' 
tided  by  an  agent  of  the  Institntion  that  the  article*  or  aerrioe*  charged  therein  were 
required  and  fnmlBhed  on  aocoimt  of  the  olfjeota  apeolAed,  .and  that  the  aaote  were 
neeeaaary  and  the  obaigeaieaaonable. 

The  balance  above  stated  oorreaponda  with  the  oertifleate  of  the Department 

•f 1*-. 


SiemlfM  ComaUttM. 
The  change  of  the  flsool  year  of  the  Institntion,  to  terminate  on  the 
30th  of  Jane  instead  of  the  31st  of  December,  renders  it  necessary  to 
state  in  this  report  the  receipts  and  expenditures  for  six  months  only, 
▼iz,  from  January  1  to  July  1, 1885: 

Gash  on  hand  January  1, 1885 $26,380  84 

Expendituret : 

Building,  furniture,  and  fixtores 9552  16 

General  expennes,  salaries,  supplies,  books,  &o.  11,417  07 

Publications  and  researches 7, 447  21 

Literary  and  scientific  exchanges 3,307  60 

22,724  03 

Balance 2,656  82 

biterest  on  the  Smithson  fiibd  for  the  six  months  ending 
June  30, 1885 21,090  00 

Total  on  hand  July  1, 1885 $23,746  82 

The  appropriations  made  by  Oongresa  for  the  system  of  Exchanges, 
onder  the  direction  of  the  Smithsonian  Institntion,  have  been  diBborsed 
'  "M^j.T.  J.  Hobbs,  of  the  Treasury  Department  j  those  for  ethnological 
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,  researcbes  by  Mr.  J.  D.  McCbesney,  disbart^ing  ofBcer  of  tbe  United 
States  Geological  Survey ;  those  for  the  preservation  of  GovemmeDt 
coUectioDS,  farsittire,  and  fiztares,  and  other  objects  for  the  Xational 
Moseam,  by  Mr.  George  W.  Evans,  disbarsing  clerk  of  tbe  Interior 
Department. 

TLe  vonchera  for  all  theee  exi>enditTires  are  critically  examined  by 
the  proper  Auditor  and  the  Comptroller  of  the  Treasury,  and  have  been 
formally  passed  by  those  officials. 

Every  payment  for  tbe  Institntioo  and  its  dependencies  is  made  by 
bonded  officers  of  the  GovenimeDt. 

BmLDINOB. 

Tke  SmitJuonian  Building. — As  stated  Id  previoas  reports,  two  appro- 
priations were  made  by  Congress  for  fire-proofing  tbe  eastern  portion  of 
the  Smithsonian  bailding  and  increasing  its  accommodations  for  doing 
the  Government  work  connected  with  tbe  Museum,  tbe  IntematioDal 
Eicbanges,  &o.  Tbe  whole  bas  now  been  completed  iu  a  thoronghly 
fireproof  manner,  with  twice  the  original  nomber  of  available  office 
rooms,  and  with  every  facility  for  doing  the  work  mentioned  in  the  best 
possible  manner. 

Tbe  rest  of  the  Smithsonian  building  is  in  an  nnsightly  and  dilapi- 
dated condition,,  and  will  before  long  require  extensive  repairs  in  tbe 
way  of  a  new  ceiling  to  tbe  second-story  room,  and  the  re-arrangement 
of  cases  in  tlie  first  Soor,  &c.;  an  undertaking  which,  as  being  strictly 
in  tbe  interest  of  tbe  National  Museum,  will  warrant  the  asking  Con- 
gress for  the  necessary  appropriation. 

Tbe  exterior  of  tbe  central  portion  of  the  building  was  in  a  very  bad 
condition,  requiring  repainting,  reglazing,  &f^,  and  this  work  bas  been 
undertaken  and  practically  completed  at  a  moderate  expense,  greatly 
improving  its  appearance. 

National  Museum  Building, — This  bnilding  is  apparently  iu  excellent 
condition,  and  has  required  comparatively  little  in  tbe  way  of  repairs. 
An  Appropriation  was  made  in  18S4  for  a  concrete  walk  along  tbe  sontli- 
em  and  eastern  sides  of  the  building,  an^  was  expended  so  as  to  furnish 
a  much-needed  improvement  in  the  facilities  of  access. 

Armory  BuiMing. — This  building,  which  has  been  assigned  by  law  for 
tbe  pnrpoeos  of  tbe  Smithsonian  Institntion  and  tbe  United  States  f^sh 
Commission,  is  occupied  partly  for  the  storage  of  collections  and  partly 
for  the  active  work  of  tbe  Commission.  It  now  constitutes  what  is 
known  as  tbe  central  hatching  station  of  the  Commission,  where  tbe 
work  of  propagation  of  food  fishes  is  conducted  on  a  very  extensive 
scale.  It  is  also  tbe  depot  from  which  ahipmenta  of  fish  are  made  from 
Washington  to  all  parts  of  the  country,  and  for  this  purpose  has  a 
branch  track  of  the  Baltimore  and  Potomac  Bailroad,  by  means  of  which 
tbe  cars  are  brought  alongside  of  tbe  building  and  receive  and  deliver 
their  loads. 
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The  Brick  Workshop. — ^Tbis  bnildiag  coDtiuaea  to  be  used  for  tbe  same  * 
pnrposes  as  io  previoas  years,  a  part  of  it  being  occupied  as  a  stable, 
wbile  the  greater  portloo  ib  ased  for  tbe  preparation  and  moantiug  of 
birds,  modelliag  in  plaster  and  papier-macb4,  in  painting  tbe  casts  of 
specimens,  &c. 

Temporary  Workshop. — Reference  has  been  made  to  a  large  shed  or 
annex,  bailt  at  the  expense  of  the  appropriation  for  the  'Sew  Orleans 
Exposition,  and  osed  in  the  preparation  of  exhibits  for  the  same,  and 
also  for  storage  of  the  arCiolea  received  therefrom,  and  their  special 
preparation  for  exhibition.  It  was  also  intended  to  receive  the  collec- 
tions as  retamed  nntil  tbe;  could  be  properly  assigned  to  tb^  places 
or  otherwise  disposed  of.  An  appropriation  was  however  made  by  Con- 
gresB  at  its  last  session  to  meet  the  cost  of  restoring  the  collections  sent 
to  New  Orleans  to  tbeir  original  condition,  very  serions  damage  having 
occurred  in  conseqnence  of  tbe  dampness  and  other  agencies.  This 
has  made  it  necessary  to  retain  the  bailding  for  the  present.  As  soon 
as  arrangements  can  be  made  to  receive  what  is  now  stored  therein,  it 
will  be  taken  down  and  the  ground  cleared  of  what  is  a  serioos  incum- 
brance. 

Army  Medical  Museum  Building. — For  several  years  the  authorities  of 
the  Army  Medical  Mnseum  have  been  endeavoring  to  secnre  an  appro- 
priation for  the  erection  of  a  fire-proof  building  for  the  accommodation 
of  the  library  of  the  Musenm  and  the  offices  of  the  Bureau,  so  as  to  ob- 
viate any  possible  danger  of  toss  by  fire  of  important  archives  and  ma- 
terial. An  appropriation  of  $200,000  was  finally  made  by  Congress; 
and  the  Secretary  of  War,  the  Architect  of  the  Capitol,  and  the  Secre- 
tary of  the  Smithsonian  Institution  were  authorized  to  select  a  site 
in  tbe  vicinity  of  the  Kational  Mnsenm  for  the  accommodation  of  the 
aforesaid  building.  The  committee  met  and  selected  the  southeast 
comer  of  the  Smitfasonian  reservation,  <extending  along  Seventh  street 
170  feet  and  South  B  street  260  feet.  As  the  expenditure  was  contin- 
gent upon  the  adequacy  of  the  appropriation  to  construct  the  bailding 
in  question,  the  plans  were  prepared  and  submitted  for  estimate  to  a 
number  of  bidders,  whose  ofTers  were  as  follows : 

Bids  for  construction  of  Army  Medical  Mtaeum  Building. 


NkmM  of  bidden. 

WheI«. 

BnUding 
proper. 

Heating 
•ppuktna. 

TotaL 

Bright,    Hnmphrey   &. 
M.  A.  McGowan 

District  of  CoInmbU... 
do 

»165,K7  00 

171,540  17 
170,358  00 
172,509  33 
176,600  00 

178.600  00 
185,295  00 
217,337  00 

»14.160 

11,000 
15, 140 
15,897 
16,000 

16,400 
15,300 
15,700 

1179,967  00 

182,640  17 
185,496  00 
188,406  33 
191,600  00 

J.T.McDermottCinfor- 

do 

D.  J.MoCart^A■co... 

tt0O,59G00 
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It  thoB  appeariog  that  the  appropriatioD  was  adequate  to  the  denuuid, 
a  contract  was  entered  into  wi^  Messrs.  Bright,  Humphrey  &  Co.,  and 
the  work  ordered  by  the  Secretary  of  War  to  be  proaecated  with  the 
ntmost  possible  diligence. 

I^eeessity  of  new  huildiitgB  for  the  SaUonal  Museum. — An  application 
was  made  to  Oongresa  a  year  or  two  ago  for  an  appropriation  with 
which  to  commence  the  constraction  of  a  secoad  bailding  for  maseam 
pnrpoees,  and  also  to  accommodate  the  offices  of  the  United  States  Geo- 
logical Sorrey,  an  establishment  which  in  its  close  affiliation  to  tbe 
work  of  the  Smithsonian  Institntion  and  the  KationSl  Museam  wonid 
be  appropriately  quartered  in  connection  therewith.  This  application 
however  was  not  granted ;  bat  the  need  is  now  mnch  greater  than  be- 
fOTe,  as  there  is  eoongh  material  in  tbe  way  of  valoable  apecimens  of 
economical  interest  to  fill  a  second  building  the  size  of  the  present  one. 
Thisimexhibited  sarplna  is  now  stored  in  several  buildings,  some  in 
Washington  and  some  elsewhere,  and  consists  of  important  illostra- 
tioDS  of  the  economical  geology,  metallurgy,  and  other  resonrces  of  the 
United  States.  Id  addition  to  what  has  been  on  hand  for  some  time, 
very  large  collections  were  presented  to  the  Government  at  tbe  New 
Orleans  Exhibition,  which  embraced  a  great  deal  of  intriasic  value  as 
well  as  of  popular  and  scientific  interest.  It  is  earnestly  to  be  hoped 
tbatthis  reqairemeat  will  be  met  by  Congress  by  the  speedy  appropri- 
ation of  an  amount  suitable  for  the  purpose. 

For  the  safety  of  the  general  collections  of  the  National  Museum  a 
separate  bailding  is  also  very  much  needed  for  the  accommodatioD  of 
Qie  alcoholic  specimens,  such  as  are  now  provided  by  most  first-class 
museums.  Although  the  present  bailding  is  practically  fire-proof,  yet 
should  a  fire  be  started  in  the  vicinity  of  these  specimens  it  is  probable 
that  much  damage  would  be  done  by  the  ignition  of  the  many  thon- 
sands  of  gallons  of  alcohol,  and  the  destractioD  of  the  specimens  and  of 
the  jars  in  which  they  are  contained. 

BXPLOKATIONS. 

As  the  present  report,  in  view  of  the  change  of  the  fiscal  year  of 
tbe  Smithsonian  Institntioa,  covers  only  the  period  from  Jannfuy  1  to 
June  30, 1886,  tbe  account  of  explorations  will  necessarily  be  much 
Bhorter  than  osaal,  especially  as  such  work  frequently  does  not  begin 
until  midsummer.  The  completion  of  the  history  of  1885  must  there- 
fore be  deferred  until  tbe  nest  report. 

Oremlandf  Labrador,  and  tke  British  Frovincea. — Reference  has  beeD 
made  in  a  previous  report  to  the  retnm  of  the  Greely  expedition  and  to 
the  general  results  accomplished.  Specimens  illustrating  tbe  botany  of 
the  region  iu  the  vicinity  of  Lady  Franklin  Bay  have  been  sent  to  the 
Nadonal  Maseam  by  Lieutenant  Greely. 

DigiLizedbyGoOglc 
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Xr.  tmagm  M.  Tbzbcz'  kM  bcca  cagaff^  is  p 
Ike  BStand  UctofT  aad  ticoretop-  «f  tke  npoa  aboai  F«tt  Ctaiao. 
T7Dg«T»  Bay,  SorthCTitlahtador.  where  he  ■peBtigtgr»l]rewM.**5t.»ted 
in  the  last  report.  As  be  ctMqdcm  kit  i»ywtigBtir»  <■  of  tbe  T^uioas 
eirfleeticiH,  thej- an  tnrned  oTcr  to  the  Xatioaal  Mbscbm.  xad  tepi««eiit 
Ttrj  important  addttioiii  to  iu  mMima.  Ike  report  win  be  atadc  to 
tbe  U.  8l  m$aal  oOeer. 

Important  Btateriai.  taperially  ia  geology  aad  pal«oetnloey.  ka»  been 
reeeiTed  from  tke  Geolc^ieal  Sorrer  at  Caaada. 

AlaA» — ^Tbere  kas  been  an  oaasoal  aaKmnt  of  attiiitj  ia  tke  iana 
tinatioa  of  tke  geoKrapfcr  aod  oattital  bistoty  at  h  ImVi,  wpeeiilly  the 
nortbeni  portioii.  Lieut.  Gctwge  K.  Stooey,  of  tke  Uaited  Stales 
Savy,  vitb  a  force  erf*  naval  <rf5oeTs  and  men,  baa  beea  engaged  in  eoa- 
tioiting  the  explontioua  made  by  bin  in  ISSi,  aad  abeady  ivponed 
Dpon.  The  rerenoe  entter  Conrin  also  again  visited  tke  Arctic  Ocean, 
and  partiea  vere  aent  np  tb£  Kowak  and  other  rima  emptying  into 
Kotzeboe  Sound.  Hr.  Charie*  H.  Townseod,  ao  aeeomptiehed  eoUector, 
aceompanied  the  veaael  and  made  many  interesting  gatkoings  in  nat- 
mal  hictoiy.  Mr.  Heiuy  D.  Woolfe,  agent  of  the  Paeifie  Steam  Wbal- 
ing  Company,  Ktatiooed  at  Cape  Lisbome,  in  the  Arctic  Ocean,  has  alao 
collected  nnmerooa  Bpecimens.  inelnding  abells  and  maiine  invotebnUes. 
A  few  of  these  have  been  sent  to.  bnt  tfae  greato-  part  of  the  coUeciioo 
baa  yet  to  ctnne. 

Mr.  John  J.  McI>rao,  signal  obeerrer  at  Sitka,  has  eootinned  his 
transmuisioDS  of  rare  and  interesting  archs(d<^cal  mateiial,  while  Mr. 
W.  J.  Fiaher,  at  Kodiak.  hati  forwarded  addititHial  series  of  ethnological 
ottfects,  birds,  &c  Mr.  Johnson,  Sigoal  Berriee  observer  at  Xoshagak, 
ha*  transmitted  some  desirable  speomens  of  birds. 

Waskinffton  Territory  and  tiu  tcttt  coatt  of  Ott  United  Staitt.— Mr. 
James  G.  Swan,  of  Port  TowDsend,  has  fami^ed  a  Dumber  of  interest- 
ing etboologicat  specimens,  obbuoed  from  the  Indians  of  Paget  Sound, 
and  Ensign  A.  P.  Xiblack,  U.  8.  X.,  attached  to  the  United  States  Coast 
Survey  steamer  Garlile  P.  Patterson,  while  proceeding  in  that  vessel  &om 
San  Francisco  aroand  Cape  Horn  and  thenee  to  Alaafca^  gatbered  many 
notes  Dpon  tfae  natural  history  and  ethnology  of  the  country,  and  trans- 
mitted them  tQ  the  Smithsonian  Institntion,  with  qnite  a  nomber  of 
Rpecimens. 

Eastcotuto/the  United  Btatet  and  Qul/of  Mexieo. — Daring  theflrsthalf 
of  the  year  1883  the  steamer  Albatross,  of  the  United  States  Fish  Com' 
misHion,  continned  its  important  exploration  into  the  fisheries  and  the 
natural  history  and  physical  condition  of  tfae  waters  adjacent  to  the 
coast  of  the  United  States.  The  winter  and  early  spring  were  spent  in 
*be  Unlf  of  Mexico  in  search  of  new  fishing  gronnds  for  valoable  fish, 

id  in  Jone  was  commenced  a  similar  work  on  tfae  banks  of  Newfound- 
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land  and  Uie  other  flehiiig  banks  atill  nearer  to  the  ooast  of  ISew  Eng- 
land. The  lesolt  of  these  exploradons,  when  pahlished,  will  be  fonnd 
to  be  of  mach  practical  benefit  and  will  add  greatly  to  oar  iufotmatioiL 

'  Sew  Mexico  and  Ariama. — Mr.  E.  W.  liTelsoB  has  continaed  his  wwk 
Id  connection  with  the  arclueolog;  and  nataral  history  of  Arizona,  and 
has  sent  in  a  large  nomber  of  boxes  of  valnsble  coUectious. 

Dr.  B.  W.  Shafeldt,  at  Fort  Wiugate,  TS.  Mez.,  has  also  supplied 
moch  interestiiig  materiaL 

Dr.  F.  W,  TaylOT  has  sent  some  rare  minerals  and  fiMsUs  from  the 
Ticinity  of  Lake  Valley. 

Mexico  and  Lower  Oali/omia. — Hr.  L.  E.  Aym4,  to  whom  reference 
has  been  made  in  previons  reports,  has  continued  bis  explorations  and 
ioTeetagations  into  the  nataral  history  and  ethnology  of  Western  Mexico, 
and  has  contribnted  mnch  material  to  the  National  Museum. 

Professor  Dng6s,  of  Gnan^ato,  has  also  sent  in  a  namber  of  interestr 
ing  specimena  for  identification. 

Dr.  Edward  Palmer  was  sent  to  make  explorations  into  the  ethnology 
of  the  regions  in  the  vicioity  of  Chibuahna,  and  was  enabled  by  the 
courtesy  of  Mr.  A.  ^  Sh^herd  to  acquire  many  interesting  articles  in 
the  D^ghborbood  of  Batopilas. 

The  iuTcstigations  of  Mr.  Charles  H.  Townsend  in  regard  to  the  oc- 
enrrence  of  the  great  seal,  known  as  the  sea-elephant,  were  crowned 
with  soocess,  some  eight  or  ten  specimens  having  been  obtained  and 
forwarded  to  the  National  Museum.  It  is  confidently  asserted  that  these 
represent  the  last  of  the  race  and  that  we  may  &irly  consider  the  species 
as  extinct  on  our  coast. 

Central  and  South  America.— "PtoL  Miles  Bock,  who  was  appointed  by 
the  Ooremment  of  Guatemala  as  astronomer  in  the  boundary  survey 
between  Guatemala  and  Mexico,  kindly  offered  his  services  to  make 
photographs  and  collections  of  any  interesting  objects  he  might  find, 
and  has  already  fulfilled  his  promise  by  the  transmission  of  a  large 
uDoant  of  material,  incloding  photograptis,  specimens  of  birds,  and  ob- 
jects of  archeology. 

Hr.  J.  G.  2<eledon,  of  Coste  Bica,  has  also  continued  the  transmissions 
begun  by  him  many  years  ago,  and  has  supplied  the  National  Museum 
with  an  almost  complete  collection  of  the  vertebrate  animals  of  that 
conntry. 

Dr.  W.  H.  Jones,  of  the  United  States  Navy,  was  very  successful  in 
archsologicat  research  on  the  coast  of  Peru  and  Chili,  and  the  specimens 
Rceived  from  him  are  among  the  most  highly  prized  of  the  articles  in 
the  National  Museum. 

Mr.  George  Kiefer,  of  Lima,  has  also  made  contributions  of  the  same 
character. 

Europe. — Mr.  Thomas  Wilson,  late  consul  at  Nice,  France,  has  been 
buKS  during  the  greater  part  of  his  official  term  as  consul,  first  at  Nantes 
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aad  then  at  Nice,  in  France,  in  expIoratioiiB  into  the  remains  of  pretiis- 
toric  man,  and  has  presented  a  very  large  coUeetion,  the  anpackiDg  of 
which  only  awaits  bis  letom  to  Uiis  eonntry.  It  is  believed  tb»t  this 
collection,  filling  a  large  number  of  boxes,  will  prove  to  be  one  of  the 
richest  and  most  complete  of  its  kind  ever  sent  to  the  United  States. 
The  resolts  of  minor  researcbes  of  more  or  less  prodoctiveoesB,  will 
be  detailed  in  the  accompanying  report  of  the  Natioaal  Moseam. 

PtTBUCATIORB. 

In  view  of  tiie  fact  that  the  Annual  Beportof  the  Institation  is  yearly 
presented  to  a  oimtber  of  readers  for  the  first  time,  it  seems  proper  to 
repeat  fi«qoetttly  (he  general  statement  that  the  pnblicatiouB  prepared 
by  it  embrace  three  different  dosses.    These  are: 

First,  a  qoarto  series  of  volames  of  irregnlar  issne  entitled  "  Smith- 
soniao  GontribntioDB  to  Knowledge,"  wliich  consist  of  original  memoirs 
fnmishing  additions  to  scientiflc  information,  conesponding  somewhat 
with  the  Transactions  of  learned  societies,  thongh  generally  form- 
ing more  elaborate  treatises  than  such  pablications.  As  a  rale  these 
contribntions  to  positive  knowledge  are  based  on  experiments,  obser- 
vations, or  material,  carefnlly  andertaken  or  gathered  by  the  Instita- 
tioo,  or  they  are  the  results  of  investigations  originated  or  encouraged 
and  assisted  by  its  means. 

The  second  class  of  pablications  is  an  octavo  series  of  volumes  en- 
titiei}  '*  Smithsonian  Miscellaneons  CoUectioos."  which  also  Include. 
the  presentation  of  a  large  amount  of  new  troths  developed  by  origi- 
nal research,  bat  which  contain  in  addition  nsefnl  summaries,  essays  on 
improvements  in  elassiflcation — in  zoology,  botany,  and  other  depart- 
ments of  science,  and  new  and  extended  tables  of  physical,  chemical, 
and  other  natural  constants ;  all  of  which  possess  great  value  in  aiding 
the  labors  of  scientific  specialists  in  many  directions,  and  at  the  same 
time  are'  calculated  to  eucoarage  inqulriiig  minds  to  prosecute  particu- 
lar lines  of  investigation,  as  well  as  to  afford  facilities  to  such  students. 

The  third  class  of  pablications  is  an  octavo  series  of  "  Smithsonian 
Beports,"  presented  annually  to  Congress,  which  inolnde,  in  addition  to 
the  usual  record  and  statement  of  operations  for  the  year,  a  consider- 
able amount  of  carefully  prepared  matter  on  various  scientific  topics 
intended  for  the  general  reader. 

Dutribution, — These  pubUcations  are  liberally  distributed  for  the  dif- 
fhsion  of  knowledge,  but  ftt>m  the  absolute  impossibility  of  producing 
editions  large  enough  to  supply  all  intelligent  inquirers  who  might  be 
interested  in  their  perusal,  the  distribution  is  now  confined :  Ist,  to  those 
learned  societies  of  the  first  class  which  give  to  the  Institution  in  return 
complete  sets  of  their  own  publications;  2d,  to  colleges  of  the  first 
lass  furnishing  catalogues  of  their  libraries  and  students,  and  pub- 

ations  relative  to  their  organization  and  history ;  3d,  to  public  libra- 
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rice  in  this  country  ha\iiig  25,000  volumea;  4tb,  tliey  are  preaented  in 
some  cases  to  still  smaller  libraries,  especially  if  do  other  copies  of  the 
Smithsonian  publications  are  given  in  the  same  place,  and  a  large  dis- 
trict wonld  be  otherwise  nnsopplied.  To  institnllons  devoted  exclu- 
sively to  the  promotion  of  particular  branches  of  knowledge,  anch  of  its 
pablioations  are  given  as  relate  to  their  special  objects. 

Smithtonum  Oontributioiu  to  Knowledge, — A  work  on  "Prehistoric 
Fishing  in  Europe  and  North  America,"  by  Dr.  Ohailes  Ban,  men- 
tioned in  my  last  report  (that  for  1884)  as  being  in  type  and  nearly 
ready  for  the  press,  was  printed  and  published  early  in  the  year,  and 
has  since  been  distributed  in  accordance  with  the  general  practice 
adopted.  This  vork  forms  a  volnme  of  342  pages  (including  the  index), 
with  18  pages  of  introductory  matter,  in  all  360  pages,  and  is  illus- 
trated with  406  figures.  Part  I,  occupying  nearly  one-third  of  the 
memoir,  is  devoted  to  the  archaeological  relics  of  Europe,  giving  a  con- 
cise though  comprehensive  survey  of  whatever  is  supposed  to  relal«  to 
Ashing,  ander  the  three  epochs  of  the  paheolithic  age,  the  neolithic 
age,  and  the  bronze  age.  Part  II  is  occupied  with  the  arcbfeological 
Ashing  relics  of  North  America,  under  the  general  headings  of  "  Fish- 
ing Implements  and  Utensils,"  "Boats  and  Appurtenances,"  "Prehis- 
toric Stractnres  connected  with  Fishing,"  "Aboriginal  Representations 
of  Fides,  Aquatic  Mammals,  &c.,"  and,  lastly,  "Artificial  Shell-Depos- 
Ha."  This  descriptive  snminary  is  supplemented  by  an  interesting  col- 
lection of  extracts  compiled  from  varions  writings  of  the  sixteenth,  sev- 
enteenth, eighteenth,  and  nineteenth  centuries,  in  which  reference  is 
made  to  aboriginal  fishing  in  North  America. 

During  the  past  year  two  volumes  of  the  Contributions  to  Knowledge 
have  been  made  up  from  ontstandlng  memoirs. 

Tolnme  XXIV  comprises:  Article  i,  "Besnlts  of  Meteorological  Ob- 
Hervations  made  at  Providence,  B.  I.,  extending  over  a  period  of  forty- 
five  years,  from  December,  1831,  to  December,  1876."  By  Prof.  Alexis 
Caswell,  of  Brown  University,  Providence,  B.  I.  Published  in  1882 
(an  acoonnt  of  which  was  given  in  the  Annual  Beport  for  that  year). 
Article  n,  "Tables  and  Besnlts  of  the  PiecipitaCion  in  Bain  and  Snow 
in  tlie  United  States,  and  at  some  stations  in  adjacent  parts  of  North 
America  and  in  Central  and  South  America.  GoUected  by  the  Smith- 
Booian  Institution,  and  discussed  nnder  the  direction  of  Joseph  Henry 
and  Spencer  F.  Baird,  Secretaries."  By  Charles  A.  Schott.  Second 
edition  pnblished  in  1881  (an  account  of  which  was  given  in  the  An- 
noal  Beport  for  that  year).  The  whole  forma  ^  volnme  of  311  pages, 
illustrated  with  8  diagruns  in  the  text,  and  accompanied  by  6  plates 
and  6  large  folding  maps  of  the  United  States,  showing  the  curves  of 
eqnal  precipitation  for  each  of  the  fonr  eeasona  and  alao  for  the  year. 

Volnme  XXY  comprises:  Article  i,  "Prehistoric  Fishing  in  Europe 
and  North  America."    By  Dr.  Charles  Ban  (just  previously  described). 
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Article  ll,  "Aroluaological  Beseaiches  in  Nicaragua."  By  J.  F.  Brans- 
ford,  M.  D.  Poblished  in  1881  (an  acoonnC  of  vhich  was  given  in  ttie 
Annual  Beport  for  that  year).  Artide  m, "  On  the  Contents  of  a  Bone 
Care  in  the  Island  of  Angailla,  West  Indies."  By  Edward  D.  Cope. 
Pablished  in  1863  (an  aoconnt  of  which  was  given  in  the  Annnn.1  Be- 
port for  that  year).  The  whole  forms  a  Tolnme  of  509  pages,  illnstrated 
with  545  cats  or  flgores  and  accompanied  by  7  engraved  plates. 

JSmitkaonian  MisoeUtmeoua  OoH«ettofM. — The  ten  following  nnmberscom- 
prise  pamphlet  editions  of  papers  pablished  by  the  InstatntioD,  which 
being  extracted  from  the  Annnal  Beport  for  18S3,  should  properly  have 
appeared  daring  the  year  1884;  bat  which,  tlirongh  delay  at  the  Gov- 
eniment  Printing  Office,  were  not  actually  issned  till  the  present  year. 

577.  "An  Accoant  of  the  Progress  in  Meteorriogy  in  the  year  1883." 
By  Pto£  Cleveland  Abbe.  This,  with  4  pages  of  index,  comprises  92 
pages  8vo. 

578.  **Aa  Aooonnt  of  the  Progress  in.  Physics  in  the  year  1883."  By 
Prof.  George  F.  Barker.    Svo.    52  pp. 

582.  "An  Accoant  of  the  Progress  in  Zoology  in  the  year  1883."  By 
Theodore  Gill.    8vo.    53  pp. 

683.  "An  Aoconnt  of  the  Progress  in  Anthropology  in  the  year  1883." 
By  Prof.  Otis  T.  Mason.    Svo.    43  pp. 

685.  "Addresses  atthe  Unveilingof  the  Joseph  HeniyStatae  at  Wash- 
ington, D.  C,  April  19, 1883."  By  Chief  Justice  Waite,  Chancellor  of 
the  Smithsonian  Institation,  and  Noah  Porter,  LL.  D.,  president  of  Yale 
College.  Preceded  by  a  sketch  of  the  proceedings  on  that  occasion; 
and  illustrated  with  a  page  wood^snt  of  the  bronze  statae  as  it  appears 
in  the  Smithsonian  grouads.    8ro.    27  pp. 

586.  "  Beport  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institution,  to  the  Board  of  Begents,  for  the  year  1883."    8vo.    86  pp. 

587.  "Beport  of  the  Assistant  Director  of  the  United  States  National 
Museum,  together  with  the  Beports  of  the  Curators,  for  the  year  1883." 
Svo.    200  pp. 

588.  '' Miscellaneous  Papers  relating  to  Anthropology."  By  A.  W. 
Howitt,  James  Wickerstaam,  W.  H.  Adams,  Augustus  A.  Foerste,  J. 
P.  MacLean,  William  J.  Taylor,  8.  T.  Walker,  L.  A.  Kengla,  John  A. 
Ratb,  Henry  Booth,  Henry  E.  Chase,  and  Charies  G.  Nutting.  Svo. 
122  pp. 

596.  "Australian  Group  Eelations."    By  A.  W.  Howitt    Svo.    2Spp, 
605.  "On  the  Comparative  Phonologyof  four  Siouan  languages."  By 
Eev.  J.  Owen  Dorsey.    Svo.    11  pp. 

Among  the  issues  properly  belonging  to  the  year  1885,  the  first  and 
most  important  is  No.  538  of  the  Smithsonian  series — "  Tables,  Meteor- 
ological and  Physical."  By  Dr.  Arnold  Guyot,  of  Princeton  College. 
Fourth  edition,  revised  and  enlarged.    Edited  by  William  Libbey,  Jr. 
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A  qoarter  of  a  century  haa  poased  since  tbe  pablication  of  the  third 
edition  of  this  valaable  and  elaborate  work.  The  first  edition  of  tbe 
Tables  was  published  by  the  Institution  in  1852,  comprising  212  pages. 
Five  years  later  (in,1867}  a  second  edition  was  poblished,  with  carefhl 
revision  by  the  author,  and  tbe  various  series  of  tables  were  so  en- 
larged as  to  extend  the  work  to  over  600  pages.  The  third  edition  was 
pDblished  in  1859,  with  still  fhrther  amendments. 

To  this  volume  Dr.  Onyot,  witli  untiring  iadnstry,  has  been  making 
constant  additions }  and  the  present  issae,  projected  by  him  in  1879  (&om 
various  delays  occasioned  by  pressing  professional  occnpations,  as  well 
as  by  illness  and  death  in  his  fomily),  was  abont  foar  years  in  passing 
throagh  the  press.  Just  before  completing  the  last  few  tables,  tiie  esti> 
mable  and  distingoished  antbor  departed  this  life,  Febmary  8, 1884,  la 
the  seventy-seventh  year  of  bis  ag&  The  completion  of  tbe  work  was 
introBted  to  his  able  assistant,  Prof.  William  Libbey,Jr.,  who  has  jadi- 
doosly  executed  bis  duties  aa  tbe  final  editor  of  the  work.  The  tables 
are  arranged  in  seven  series.  The  first  series  (comprising  16  tables), 
thermometrical  comparisons  and  conversions;  tlie  second  series  (of  33 
tables),  hygrometrical  computations;  the  third  series  (of  27  tables), 
barometrical;  tbe  fourth  series  (of  27  tables),  hypsometrical ;  the  fifth 
series,  geographical  tables,  including  iO  of  measures  of  length  (for 
heights,  &c.),  10  of  itinerary  measures,  and  10  of  square  measures  of 
geographical  surface;  the  sixth  series  (of  99  tables)'fbr  corrections  of 
rariatioDB  of  t«mperatnre,  &c.,  at  different  parts  of  the  earth ;  and  the 
seventh  series  comprising  9  miscellaneous  tables.  The  whole  forms  an 
octavo  volume  (including  25  introductory  pages)  of  763  pages. 

No.  645.  "Proceedingsof  the  Biological  Society  of  Washington:  Vol. 
U."    From  July  1. 1882,  to  Jaly  1, 1884.    8vo.    195  pp. 

092.  "  Bulletin  of  the  Philosophical  Society  of  Washington :  Vol.  VII, 
containing  tbe  Minutes  of  the  Society  andjif  the  Jttatbematical  Section 
for  the  year  1884."  From  January  6, 1884,  to  December  20, 1884.  8vo. 
liz+135  pp.,  or  194  pp. 

594.  "  Mental  overwork  and  premature  disease  among  public  and  pro- 
fessional men."  By  Charles  K.  Mills,  M.  D.  Being  lecture  IX  of  tiie 
"Toner  Lectures";  delivered  in  Washington,  D.  C,  March  19,  1884. 
8  TO.    34  pp. 

595.  "The  Beflraotion  of  Sound."  By  William  B.  Taylor.  A  reprint 
from  the  Smitiisonian  Beport  for  1876.    8vo.    12  pp.,  with  6  figures. 

608.  "Beport  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institntion,  to  the  Board  of  Begents,  for  the  year  1884."    8vo.    98  pp. 

609.  "An  Account  of  the  Progress  in  Astronomy  in  the  year  1884." 
By  Prof.  Edward  S.  Holdeu.    8vo.    66  pp. 

610.  "A  Keview  of  the  Progress  of  North  American  Invertebrate 
Paleontology  for  the  year  1884."  A  bibliography  of  publications  on 
tbe  sntgect  for  tbe  year.    By  John  Belknap  Marcoa.    8vo.    20  pp. 
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611.  "Ad  AcooQiit  of  the  Progress  in  Geography  in  the  year  1884." 
By  Commander  F.  M.  Green,  U.  S.  N.    8to.    19  pp. 

612.  "An  AccoQutot'tbe  Progress  in  Meteorology  in  tbe  year  1884." 
By  Prof.  Cleveland  Abbe.    8vo.    176  pp. 

613.  "An  Accoont  of  the  Progress  in  Physics  in^e  year  1884."  By 
Prof.  George  F.  Barker.    8to.    67  pp. 

614.  "An  Accoout  of  the  Progress  in  Chemistry  in  the  year  1884." 
By  Prof.  H.  Carringtou  Bolton.    8to.    53  pp. 

616.  "An  Accoont  of  the  Progress  in  Mineralogy  in  the  year  1884." 
By  Prof.  Edward  S.  Dana.    8vo.     19  pp. 

616.  "An  Accoont  of  the  Progress  in  Vnlcaoology  and  Seismology, 
in  the  years  1883  and  1884."    By  Prof.  Charles  O.  Bockwood  Jr.   8to. 

•  21  pp. 

617.  "  An  Account  of  the  Progress  in  Zoology  in  tiie  year  1884."  By 
Theodore  GilL    8t6.    93  pp. 

618.  "An  Accoont  of  the  Progress  in  Anthropology  in  the  year 
1884."    By  Prof.  Otis  T.  Mason.    8to.    41  pp. 

619.  "Antigoities  at  Paotaleon,  Gnatemala."  By  Lieat  Charles  E. 
Vreeland  and  Dr.  J.  F.  Bransford,  U.  8.  N,  8vo.  12  pp.  Illnstrated 
with  12  flgores. 

620.  "  Miacellaueons  Papers  relating  to  Anthropology."  By  M.  L. 
Leach,  Charles  M.  Smitli,  and  £.  T.  Wiltheiss.  Sto.  38  pp.  BIos- 
trated  with  16  flgnres. 

621.  "  The  Goeade  Collection  of  Antiquities  in  Pointe  ^  Pltre,  Goa- 
daloape.  West  Indies."  By  Prof.  Otis  T.  Mason.  8to.  107  pp.  Dlns- 
trated  with  221  flgnres. 

The  Scientifie  Writings  of  Joseph  Henry. — Good  progress  has  been 
made  in  the  collation  and  printing  of  the  collected  scientific  writings  of 
Professor  Henry ;  600  octavo  pages,  or  more  than  half  the  entire  work, 
having  DOW  (July  l)ibeen  setup  in  type,  corrected,  and  stereotyped.  It 
is  estimated  that  the  entire  work  will  comprise  1060  pages ;  and  it  is 
hoped  that  the  whole  will  he  stAreotyped  and  printed  off  by  the  close 
of  the  present  year. 

Bulletim  of  the  National  Museum. — These  form  a  series  (as  heretofore 
explained)  designed  to  sopply  a  prompt  poblication  of  original  descrip- 
tions of  specimens  received  by  the  National  Mnseom,  and  of  other  al- 
lied matter.  While  these  are  primarily  printed  nnder  the  direction  of 
the  honorable  Secretary  of  the  Interior,  a  sopplementary  edition  is  pub- 
lished from  the  stereotyi>e  plates  by  the  lastitntion  for  the  benefit  of 
its  correspondents,  and  they  are  ineloded  in  its  **  Miscellaneous  Collec- 
tions." 

Bulletin  No.  27  comprises  "Descriptive  Catalogues  of  the  Collections 
sent  from  the  United  States  to  the  International  Fisheries  Exhibition, 
London,  1883;  constituting  a  Report  upon  the  American  Section,"  pre- 
pared under  the  directiou  of  G.  Brown  Goode,  dnited  States  commis- 
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sioner,  and  a  staff  of  associates.  It  coDtains  a  prelitumary  cataJo^e 
and  synopsis  of  the  collections  extiibited  by  the  United  States  Fish 
CommisBion  and  by  special  ezbibitora ;  s  concordaoce  of  the  official 
claseificatloD  for  the  ose  of  the  jories ;  collection  of  economic  crosta- 
oeans,  worms,  echinoderms,  and  sponges,  by  Richard  Bathbun ;  a  cata- 
logne  of  the  aqnatic  and  flsfa-eating  birds,  by  Bobert  Bidgway ;  a  oata- 
logae  of  the  ecoDotnic  moUasca  and  the  apparatus  and  appliances  naed 
in  tlieir  captare  and  preparation  for  the  market,  by  Lieut.  Francis 
Winalov,  XJ.  S.  N.;  the  wbale-Ssbery  and  its  appliances,  by  James 
Temple  Brown ;  a  catalogue  of  the  collection  of  fishes,  by  Tarleton 
H.  Bean ;  a  descriptive  catalogue  of  the  collection  illustrating  the 
scientiflc  investigation  of  the  sea  and  fresh  waters,  by  Bichard  Bath- 
bnn;  a  catalogue  of  ihe  aquatic  mammals,  by  Frederick  W.  True; 
a  catalogue  of  the  collection  illustrating  the  flying  vessels  and  boats 
and  their  equipment,  the  economic  condition  of  fishermen,  anglere^ 
outfits,  &C.,  by  Capt.  Joseph  W,  Collins;  a  catalogue  of  the  apparatus 
for  t^e  c^tnre  of  fish,  by  B.  Edward  Earll ;  a  catalogue  of  fishery 
products  and  of  the  apparatus  nsed  in  their  preparation,  by  A.  How- 
ard Clark ;  and  a  catalogue  of  tbe  fisb-cnltnial  exhibit,  by  B.  Edward 
Earll ;  the  whole  forming  [with  introductory  matter  and  general  index) 
an  octavo  volume  of  1333  pages. 

Report  on  the  BepHles  and  Batrachiana  of  North  America. — ^Tbe  Smith- 
sonian Institution  may  claim  the  credit  of  having  done  more  than  any 
other  organization  or  any  individa^  in  ftimishing  to  the  students  and 
naturalists  of  the  coantry  convenient  and  effective  text-books  for  the 
determination  of  tbe  natural  history  of  tlie  United  States  and  liforth 
America.  In  proof  of  this  ills  sufficient  tq  point  to  what  has  been  done 
m  tbe  way  of  systematic  treatises  on  mammals,  birds,  fishes,  certun 
groups  of  mollusks,  &c. 

Although  a  number  of  monographs  of  riiptiles  have  been  published 
more  or  less  directly  under  its  anepicoB,  such  as  that  of  the  serpents 
sod  other  groups,  there  is  still  lacking  a  compact  manual  of  both  tbe 
reptilia  and  batrachia ;  and  arrangements  were  accordingly  made  with 
Professor  Cope,  of  Philadelphia,  to  supply  this  want  This  gentleman  is 
well  known  for  his  professional  acquaintance  with  these  groups  as  studied 
by  him  in  tbe  collections  in  the  Museum  of  Uie  Aoademyof  Natural  Sci-  ' 
ences  of  Philadelphia,  the  National  Museum  of  Washington,  and  else- 
where. An  agreement  was  therefore  made  with  him  for  tbe  preparation 
of  a  mucb-needed  manual  on  the  reptiles  and  batrachiana  of  North  Amer- 
ica ;  a  year's  time  being  allowed,  at  a  suitable  compensation,  for  the  final 
and  critical  examination  of  the  collections  of  the  National  Mnseom  and 
the  preparation  of  Uie  report.  In  this  way  the  entire  field  of  the  ver- 
tebrates of  North  America  will  have  been  completely  covered. 

Proeeeding§  of  the  National  Mvaeum. — Thiseeries,  somewhat  allied  to 
tlie  series  of  "BoUetinB,"  comprises  papeia  r^tive  to  ttie  oollectitHiB— 
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generally  of  a  less  elaborate  character,  and  aiming  at  a  still  greater 
promptness  of  issae  by  faavi&g  printed  single  "  sigcatores  "  of  the  peri- 
odical so  soon  as  the  matter  is  ftimiehed. 

Voinme  VII  of  the  "Proceedings  of  the  National  Moseom"  was 
completed  daring  the  early  part  of  the  year,  and  contains  descriptiTe 
papers  by  Tarletou  E.  Bean,  Charles  E.  Beodiie,  F.  W.  Clarke,  W.  H. 
DaU;  Frederick  P.  Dewey,  H.  G.  Dresel,  C.  H.  Femald,  Charles  H. 
Oilbert,  Theodore  Gill,  G.  Brown  Goode,  Aaa  Gray,  Bomyn  Hitchcock, 
David  S.  Jordan,  Seth  E.  Meek,  George  P.  Herrill,  John  Mordoch,  E. 
W.  Nelson,  Temple  Prime,  Bicbard  Bathbnu,  Bobert  Bidgway,  J.  T. 
Bothrock,  John  A.  Byder,  B.  W.  Shafeldt,  Elisha  Blade,  Sidney  I.  Smith, 
Bosa  Smith,  Leoahard  Stejneger,  Joseph  Svain,  Cyms  Thomas,  and 
Frederick  W.Tme;  forming  an  octavo  volume  of  670  paj^ee,  illnstrated 
with  8  figares  and  2  plates. 

The  folloving  circnlara  have  been  pabliahed  as  appendices  to  the  Pro- 
ceedings of  the  National  Mnseam: 

689.  Gircnlar  No.  22.  "  Brief  directions  for  removing  and  preserv- 
ing the  skios  of  mammals."    By  William  T.  Homaday.    8vo.    7  pp. 

690.  Circular  No.  23.  "  Instrnctions  for  taking  paper  molds  of  in- 
scriptions in  stone,  wood,  bronze,  &c.,"  prepared  by  A.  P.  Niblack.  8vo. 
6  pp. 

697.  Cuxsolar  No.  24.  "Plan  of  a  Collection  to  illnstrate  the  textile 
industries  of  the  United  States,  to  be  exhibited  at  the  World's  Indus- 
trial and  Cotton  Centennial  Exposition  of  1884r-'86,  at  New  Orleans." 
By  Bomyn  Hitchcock.    Svo.    16  pp. 

698.  Circolar  No.  26.  "  Preliminary  plfm  for  a  collection  of  the  bnild- 
ing  and  ornamental  stones  and  rocks  of  the  United  States,  to  be  exhib- 
ited at  the  World's  IndnstAal  and  Cotton  Centennial  Exposition  of 
1884-)85,  at  New  Orleans."    By  George  F.  Merrill.    8vo.    2  pp. 

699.  Circnlar  No.  26.  "Plan  for  a  collection  of  gems  and  precioos 
stones  to  be  exhibited  at  the  Cincinnati  Industrial  Exposition,  and  the 
World's  Industrial  and  Cotton  Centennial  Exposition  of  1884-'86,  at 
New  Orleans.    By  F.  W.  Clarke.    8vo.    2  pp. 

600.  Circular  No.  27.  "Directions  for  collecting,  preserving,  and 
transporiing  tortricids  and  other  small  moths."  By  G.  H.  Femald.  Svo. 
3  pp. 

601.  Circular  No.  28.  "Directions  fbr  monnd  explorations."  By  Cyms 
Thomas.    Svo.    3  pp. 

602.  Gircnlar  No.  29.  "■  Provisional  plan  for  a  collection  of  mammals 
to  be  exhibited  at  the  World's  Industrial  and  Cotton  Centennial  Expo- 
sitionoflSSA-'seiatNewOrleans."   ByFrederickW.Trne.   Svo.    27pp. 

603.  Circular  No.  30.  "A  list  of  birds,  the  eggs  of  which  are  wanted 
to  complete  the  series  in  the  National  Mnsenm,  with  instrnctions  for 
collecting  eggs."    By  Charles  E.  Bendire.    Svo.    i  pp. 

604.  Circular  No.  31.  "  Plan  to  illustrate  the  mineral  resources  of 
the  United  States,  and  their  utilization,  at  the  World's  Industrial  and 
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Cotton  Centennial  Exposition  of.l88+-'85,  at  New  Orleans."  By  Fred- 
erick P.  Dewey.    8vo,    8  pp. 

622.  Circalar  TSo.  32.  "Classification  of  the  Materia  Medica  collec- 
tion of  the  United  States  National  Mnsenm,  and  catalogae  of  speci- 
meas."  By  James  M.  Flint.  "Bevised  and  extended"  hy  Henry  G-. 
Beyer.    8vo.    39  pp. 

626.  CircQlar  No.  33.  "Noteson  the  preparatioa  of  rough  skeletons." 
By  Frederick  A.  Lacas.    Svo.    8  pp.,  with  12  figures. 

Tke  Smithtonian  Annual  Report. — The  third  class  of  pablications  con- 
sists of  Annual  Beports  of  the  Board  of  Begents  of  the  Bmithsonian 
InstitatiOD,  presenl«d  to  Congress,  and  printed  byanthorityofthatbody. 
The  Beport  of  1883  was  not  issned  till  1885.  It  contains  the  report  of 
the  Secretary  of  the  Institutton  for  the  year,  supplemented  by  the  cor- 
respondence relative  to  the  transfer  of  astronomical  announcements  by 
telegraph  to  Harvard  College  Observatory}  the  report  on  the  operations 
of  the  Smithsonian  system  of  intdmational  and  domestic  exchanges ; 
and  the  report  of  the  Assistant  Director  of  the  National  Mnsenm  on 
the  condition  of  that  department,  together  with  a  general  Appendix, 
embracing  a  record  of  scientiflc  progress  for  the  year, — in  astronomy,  by 
Edward  9.  Holden ;  geology,  by  T.  Sterry  Hnnt ;  geography,  by  P.  M. 
Green ;  meteorology,  by  Cleveland  Abbe ;  physics,  by  George  F.  Barker } 
chemistry,  by  H.  Oarrington  Bolton;  mineralogy,  by  Edward  S.  Dana; 
botany,  by  W.  G.  Farlow;  zoology,  by  Theodore  Gill;  and  anthro- 
p(riogy,  by  Otis  t.  Mason ;  together  with  miscellaneons  pai}er8  relative 
to  anthropology,  by  A.  W.  Howitt,  James  Wickersham,  W.  H.  Adams, 
Angnstos  A.  Foerste,  J.  P.  MacLean,  William  J.  Taylor,  S.  T.  Walker, 
L.  A.  Eeugla,  John  A.  Bath,  Henry  Booth,  Henry  E.  Chase,  Charles  G. 
Batting,  and  J.  Owen  Dorsey.  The  Eeport  forms  an  octavo  volume  of 
997  pages  (inclnding  introductory  matter  and  index),  illustrated  with 
33  figures  and  sketdi-mapa  and  1  plate. 

The  "Annu^  Beport  of  the  Board  of  Begents  of  the  Smithsonian  In- 
■titatioD,  for  the  year  1884,"  forming  an  Svo.  volume  of  943  pages  (ia- 
eluding  introductory  matter  and  index),  has  been  most  anfortnnately 
delayed,  and  is  not  yet  published. 

Pkblicatioiu  of  the  Bureau  of  Ethnology. — To  the  three  preceding  classes 
of  eetablisbed  publications  (one  of  qnarto  size,  and  two  of  ordinary  oc- 
tavo site),  a  fourth  class,  of  imperial  octavo  size,  embracing  the  pnbli- 
cations  of  the  Bureau  of  Ethnology,  under  the  direction  of  the  Smith- 
aotiian  Institntion,  may  now  properly  be  added.  Of  this  series  two  vol- 
onieB  have  already  appeared. 

The  "First  Annual  Beport  of  the  Bureau  of  Ethnology,  to  the  Smith- 

aooian  Institation,"  by  J.  W.  Powell,  Director,  though  published  two 

years  ago,  was  not  noticed  in  the  last  report  of  the  Secretly.    This 

work  contains  papers  by  J.  W.  Powell  (in  addition  to  his  reimrt  proper), 
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by  H.  0.  Yarrow,  B.  S.  Holden,  O.  C.  Eoyce,  Garrick  Mallery,  J.  0.  PU- 
liug,  Ji  O.  DoTsey,  A.  S.  Gatscbet,  and  S.  B.  Biggs.  It  forms  an  im- 
perial octavo  volume  of  C33  pages  (iacludiag  introdnctory  matter  and 
iudex),  and  is  illastrated  with  292  figures  in  the  text,  2  maps,  and  63 
plates,  of  which  four  are  colored. 

The  *'  SecoiK^  ADDoal  Report  of  the  Barean  of  Ethnology,  to  the  Smith- 
soniuD  Inatitut'ion,"  by  J.  W.  Powell,  Director,  coDtaiuH  papers  by  J.  W. 
Powell,  Frank  H.  Cashing,  Erminnie  A.  Smith,  Heury  W.  Henshaw, 
WashiDgtott  Matthews,  William  H.  Holmes,  and  James  StevensoD.  It 
forms  uu  imperial  octavo  volume  of  514  pages  (inclading  introductory 
matter  and  index),  and  is  illustrated  with  60  flgnres  in  the  text,  2  maps, 
and  173  plates,  of  which  12  are  colored.  The  plates  oontaia  aboat  7C0 
ueparate  figares. 

iniEBNATIONAL  EZOHANGES. 

One  of  tbe  moat  important  factors  in  the  "diShsion  of  knowledge 
among  men"  is  found  in  the  system  of  international  exchange  carried 
on  by  the  Smithsonian  Institution.  Originally  only  intended  for  the  dis* 
tribution  of  its  own  publications,  the  Institution  by  degrees  extended 
its  usefulness  and  privileges  to  learned  societies  and  individuals  of  both 
hemispheres,  and  at  present  this  exchange  service  forms  the  mediam 
of  scientific  intercourse  between  about  700  home  institutioDS  and  4,000 
establishments  distributed  over  all  parts  of  the  inhabited  globe. 

The  gradual  development  of  this  service  has  resulted  in  a  large  in- 
crease both  in  tbe  work  to  be  performedand  in  the  number  of  employes. 
The  management  of  this  branch  has,  since  the  year  1880,  been  in  charge 
of  Mr.  George  H.  Boehmer,  and  to  his  detailed  report,  hereto  appended, 
I  refer  for  more  minute  information. 

StatUtica. — Tbe  increase  in  the  number  of  parcels  received  will  best  be 
illnstraled  by  the  following  comparison  of  th^  first  six  months  of  1885 
with  the  full  years  of  1882, 1883,  and  1884: 
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Th«  transmissions  of  exchanges  have  been  in  direct  ratio  to  the 
increase  in  the  receipts,  being  for  the  first  six  months  of  1886: 

(1)  Foreign  exchanges:  34€  boxes,  representing  a  balk  of  2,416  cubic 
feet,  with  a  weight  of  82,300  ponnds,  against  276  boxes  during  the  same 
period  of  1884. 

(2)  Domestic  exchanges:  5,138  packages,  this  being  a  little  above  the 
half  of  the  total  nnmber  sent  ont  daring  the  year  1884. 

(3)  Government  exchanges:  38  boxes,  representing  abnlk  of  266  cabic 
feet,  with  a  weight  of  10,600  poonds. 

Oongretaional  Aid. — The  Smithsonian  Institution  continnea  to  receive 
the  usual  Congressional  appropriation  of  $10,000  to  carry  out  the  op- 
erations of  the  exchange  service.  The  Library  of  Congress  is  the  prin- 
cipal beneficiary  of  the  exchanges,  large  numbers  of  books  and  parcels 
being  annually  received  for  that  institntion. 

Trangportation  Companies. — A  very  important  contribation  toward  the 
expenses  of  the  exchange  service  consists  in  the  granting  of  free  freight  ' 
on  the  exchange  parcels  or  boxes  by  the  following  transportatioD  com- 
panies and  firms,  for  which  liberality  acknowledgments  are  hereby  grate- 
fully rendered : 

Allan  Steamship  Company  (A.  Schnmacher  &  Co.,  agents),  Baltimore. 
AmericaD  Colonization  Society,  Washington,  D.  C 
Anchor  Steamship  Line  (Henderson  &  Brother,  agents),  New  York. 
Atlas  Steamship  Company  (Pirn,  Forwood  &  Co.,  agents),  New  York. 
Bailey,  H.  B.,  &  Co.,  New  York. 
Bixby,  Thomas  E.,  &  Co.,  Boston,  Mass. 
Borland,  B.  B.,  New  York. 
Boulton,  BUss  &  Dallett,  New  York. 
Cameron,  E.  W.,  &  Co.,  New  York. 

Compagoie  G^n^rale  Tran^tlantiqne  (L.  de  Bdbian,  agent).  New  York. 
Canard  Boyal  Mail  Steamship  Line  (Vernon  H.  Brown  &  Co.,  agents), 

New  York. 
Dennison,  Thomas,  New  York. 
Hambarg  American  Packet  Company  (Eanbardt  &  Co.,  agents).  New 

York, 
loman  Steamship  Company,  New  York. 
Uercbants'  Line  of  Steamers,  New  York. 
Monarch  Line  (Patton,  Yickere  &  Co.,  agents).  New  York. 
Mofioz  y  Espriella,  New  York. 
Uorray,  Ferris  &  Co.,  New  York. 
Netherlands-American  Steam  Navigation  Company  (H.  Cazanx,  agent), 

New  York. 
Kew  York  and  Brazil  Steamship  Company,  New  York. 
Sew  York  and  Mexico  Steamship  Comffeny,  New  York. 
North  German  Lloyd  (agents,  Uelriehs  &  Co.,  New  York;  A.  Scho- 

macher&Co.,  Baltimore).  ,(>(>g|e 
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Pacific  Mail  SteamBhip  Oompauy,  Kew  York. 

Panama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents),  Philadelphia  and  Kew 

York. 
White  CroBS  Line  of  Antwerp  (Fnnch,  Edye  &  Co.,  agents),  Kew  York. 
Wilson  &  AsmaH,  New  York. 

The  concesHions  of  rednced  freight  on  the  part  of  the  Pennsylvania 
Railroad  Company  and  the  Baltimore  and  Ohio  Railroad  Company,  as 
welt  as  by  the  line  of  freight  steamers  between  Washington  and  New  ■ 
York,  have  been  continued. 

The  thanks  of  the  Institntion  are  also  due  to  the  foreign  ministers  and 
consols  of  the  varions  C^oveminents  for  their  assistance  in  taking  charge 
of  the  transmission  of  boxes  to  the  countries  which  they  respectively 
represent. 

Government  Exchanges. — By  enactment  of  CongresB  of  March  2, 1867, 
the  Institution  was  appointed  the  agent  of  the  United  States  in  an  ex- 
change of  oCQcial  pnblic  documents  with  foreign  Governments.  As  pro- 
vided for  by  Congress,  SO  copies  of  all  official  publications,  whether  ema- 
nating from  Congress  or  any  Department  or  Bureau  of  the  Government, 
whether  printed  at  the  Congressional  Printing  Office  or  elsewhere,  must 
be  delivered  to  the  Library  of  Congress  for  distribution  by  the  Smith- 
sonian Institution  and  to  such  foreign  Gk>vernment8  as  are  willing  to 
fnrniah  to  the  Library  of  Congress  a  corresponding  return  from  their 
publicatioDS.  Tli'e  conditions  of  this  exchange  having  been  accepted 
by  38  Governments — of  which  19  are  Europeans-one  box  (the  23d  of  the 
series  since  the  establishment  of  this  exchange)  of  United  States  pub- 
lications was  sent  to  each  of  these  Governments  in  April,  1885. 

The  returns  having  for  some  years  fallen  considerably  short  of  ex. 
pectatious,  Mr.  George  H.  Boehmer,  in  charge  of  the  exchange  office, 
was  detailed,  at  the  request  of  the  Libraiiau  of  Congress,  and  with  the 
sanction  of  the  chairman  of  the  Joint  Committee  on  the  Library,  to 
visit  Europe  for  the  purpose  of  arrangiug  for  better  and  fuller  returns 
on  the  part  of  those  Governments  exchanging  with  the  United  States. 
For  detailed  information  of  the  progress  of  his  mission,  success  ob- 
tained, and  saggestions  relative  to  the  service,  I  would  refer  to  the  re- 
port on  the  subject  contained  in  the  section  "Government  exchange 
division"  of  bis  report  on  the  operations  of  the  exchange  office,  hereto 
appended. 

Mr.  Boehmer  left  on  his  mission  on  the  24th  of  July,  1884,  and  re- 
'  turned  on  the  20th  of  February,  1885,  during  which  time  he  visited  con- 
secutively neftrly  all  the  Eoropean  states,  obtaining  satisfactory  re- 
sults and  securing  large  and  valnable  additions  for  the  library,  consist- 
ing moBtly  of  parliamentary  papers  and  compilations  of  the  laws  of  the 
various  Governments. 

One  of  the  principal  obstacles  preventing  the  establishment  of  per- 
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inanentl;  satisfactory  measures  on  the  part  of  the  European  Govera- 
mente,  and  which  can  perhaps  be  obTiated  by  a  personal  representation 
in  Europe,  is  caased  by  the  entirely  different  anderatanding  of  the  ex- 
cbauge  qaestion  la  those  countries,  resaltiuf;  ftom  the  exchange  conven- 
tions  of  Paris  in  1875  and  1880,  and  Brussels  in  1883,  and  by  the  absence 
of  sufficient  legislation  by  them  for  securing  copies  of  official  pablica- 
tions  for  exchange  purposes. 

The  governmental  bureaus  of  most  of  the  European  states  issue  their 
publicatioDB  through  the  jnedium  of  poblishing  houses,  receiving  ih)m 
these  abont  60  per  cent,  ttom  the  sales  of  the  books.  Copies  for  gra- 
tuitons  distribuLiOD,  therefore,  are  not  issued,  but  the  books  represent 
a  trade  value  which  is  accepted  by  the  exchange  Commissions  (estab- 
lished on  the  basis  adopted  at  the  Paris  Oouveutiou  of  1875),  who  are 
allowed  only  to  exchange  value  for  value. 

The  publications  of  the  United  States,  being  issued  at  the  public  ex- 
pense, and  not  considered  as  purchased  (although  they  are  quoted  at 
very  high  prices  in  the  book  trade,  and  especially  abroad),  it  becomes 
nnder  these  circumstances  difficult  to  obtain  in  Europe  satisfactory 
returns.  It  is  therefore  suggested  by  Mr.  Boehmer  that  in  future 
transactions  the  market  value,  as  given  by  the  foreign  book  trade,  be 
accepted,  which  would  enable  our  Government  to  obtain  more  satisfac- 
tory returns. 

Preliniinary  arrangements  have  been  effected  with  the  Imperial  Gov- 
ernment of  Austria  for  a  complete  exchange  of  all  the  official  and  sci- 
entific pablications  of  the  two  GoTemmeuts. 

The  Oovemment  of  Uruguay  has  also  fbrwarded  to  the  Smithsonian 
Institution,  through  the  United  States  Department  of  State,  proposi- 
tions relative  to  a  full  and  permanent  exchange  of  official  public  docu- 
ments. 

LIBRARY. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  ihe  Smithsonian  Institution  fh>m  January  1  to  June  30,  1885 : 
Tolnmea : 

Octavo  or  smaller 688 

Quarto  or  larger 222 

910 

Parts  of  volumes : 

Octavo  or  smaller 1,971 

Quarto  or  larger 2,238 

4,209 

Pamphlete: 

Octavo  or  smaller 4, 612 

Qoarto  or  larger 256 

4,868 

Hape 354 

Total 10,341 

,,  iA.(.K")'^lc 
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OO-OFKBATITE    KKLATIOSS  OF   THE   SiaTHSOSIA3    IKBTITDTIOB. 

Duplicate  Colle^iom  o/BuUding  Stoma  for  tkeAwtericati  Jfusmai  of  Sat- 
uraJ  nUtory,  JTetc  York. — AmODg  the  vaiions  important  eobjects  of  io- 
qair,v  on  the  i>art  of  tbe  ceosas  orguiization  of  1830,  vae  one  into  the 
ttttttistics  of  tlie  quarries  id  tbe  IToited  States  used  to  foroisb  builcUug 
stones  for  building  and  ornamental  porpoees.  and  an  airuigement  was 
made  by  General  Walter  with  Dr.  G.  W.  Hawes,  eorator  of  mineralogy 
and  litbology  of  the  National  Mnseom,  to  collect  the  necessary  material, 
and  to  prepare  a  complete  report  on  the  subject,  this  to  be  done  at  the 
expense  of  the  United  States.  Geoetal  Walker  also  antborized  an  ai- 
rangemeot  by  which,  on  payment  of  all  the  costs,  Mr.  Morris  K.  Jesap  ' 
was  to  have  a  duplicate  coUecHon,  with  a  view  to  its  presentation  to  tbe 
American  Mnsenm  of  Xataral  History.  Estimating  the  cost  of  acqaisi- 
tioD  of  tbe  specimens  and  their  preparation,  inclading  a  microscopical 
section  of  each  specimen,  at  tSJiO  each,  and  the  namber  of  specimens 
to  be  treated  at  one  thousand,  the  sam  of  S3,500  was  placed  at  the  com- 
mand of  Dr.  Hawes  for  the  purpose  in  question.  Tbe  work  upon  this 
aeries  was  proeecnted  with  much  vigor  until  ioterrupted  by  tbe  death 
of  Dr.  Hawes.  Daring  the  present  year  however,  the  work  was  re- 
newed, and  the  necessary  means  being  famished  by  Mr.  Jesnp,  extra 
workmen  were  employed  upon  his  collection,  whidi  will  probably  be 
ready  for  delivery  in  the  coarse  of  the  year  1885.  By  thos  daplicat- 
iog  the  coQectioo  witboat  expense  to  the  Smithsonian  InstitntioD  or 
the  yational  Mnseom,  the  opportunity  of  study  and  comparison  will  be, 
of  course,  greatly  extended. 

Bureau  of  Edvcatum. — In  accordance  with  tbe  general  policy  of  tbe 
Institation  to  do  nothing  with  itsfands  which  can  equally  well  be  done 
by  other  means,  and  to  co-operate  with  other  bureaus  and  departments 
of  tbe  Government,  the  Institution  turned  over  to  the  CommiBsioner  of 
Education  3,326  catalogues,  annoancements  and  reports  of  colleges  and 
educational  institntions,  together  with  401  letters,  and  1,978  card-slips, 
containing  an  alphabetical  list  of  the  entire  series. 

The  DiplomatK  Seview.~Ia  Mareb,  1883,  tbe  conductors  of  "Hie 
Diplomatic  Beview"  of  England  sent  to  the  Smithsonian  Institution  an 
■"      "  tbe  Review  to  any  library  that  would  andertake  to  bind  it  ■ 

me  strange  mishap  tbe  letter  containing  this  very  liberal  offer 
:ray,  and  no  attention  was  paid  to  it.  In  October,  1881,  tbe 
i  renewed  by  Mr.  C.  D.  Collet,  tbe  letter  being  accompanied  by 
libraries  to  which  the  Beview  bad  been  sent  direct.  This  letter 
initiatory  step  of  a  correspondence,  which  will  eventnally  result 
stributioD  of  several  hundred  sets  of  tbe  Diplomatic  Beview,  as 
le  conductors  thereof  can  furnish. 

iplomatic  Beview  commenced  in  1855,  and  carried  on  to  tbe  end 
under  the  title  of  the  Free  Preva,  is  a  continuation  of  the  first 
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aod  aecoDd  series  of  the  Port/olio,  in  which,  nearly  Iialf  a  centary  ajfo, 
the  late  Mr.  William  Pollard  Urqahart  began  bis  series  of  articles  oo 
the  political  history  of  Earope.  In  the  pages  of  the  Diplomatie  Renew 
will  be  foaud  Russian  secret  dispatches,  together  vitb  other  rare  and 
iuterestisg  docnments  on  the  history  of  Earope  from  the  time  of  the 
Protocolof  April  4, 1826,  for  the  "Paciflcationof  Qreece,"  to  the  end  of 
tbe  Servian  war,  fn  1876.  Besides  these  scarce  docaments,  the  Dipta- 
aatie  Eerieto  cootains  many  original  works  of  Mr.  Frqabart,  and  a  mass 
of  the  tranBactioiisof  tbe  Foreign  Affairs  Committees  of  Workingmen 
formed  by  him  at  tbe  time  of  tbe  Crimean  war. 

Among  these  papers  tbe  following  may  be  mentioned:  Will  of  Peter 
the  Great,  brought  to  Paris  by  the  Chevalier  d'Eon  in  1767 ;  Dangerto 
the  Political  Balance  of  Earope,  by  Gastavos  III,  King  of  Sweden, 
1791;  Protocol  of  a  Conference  at  Constantinople  between  the  British 
Ambassador  and  the  Bivan  on  the  Connexion  of  Bassia  with  the  Greek 
Bevolt,  1822;  Memoir  of  Count  Bernstorff  to  the  King  of  Prnssia  on 
the  means  of  annexing  tbe  Minor  German  States,  1831,  &c. 

On  tbe  18th  of  April,  1885,  in  pnrsaance  of  the  above-mentioned 
uotice,  a  printed  circular  was  sent  to  over  400  of  the  principal  libraries, 
educational  institntions,  and  kindred  establishments,  to  the  following 
efibct: 

ThiBlnatJtntioiiis  iuformed  by  the  Coniuetote  ot  Th«  Kphmtalio  BtviaeotRaglaaA, 
ihat  "a set  of  tbe  twenty-five  volDmes  of  tbeRevJew, stitched  and  wrapped  iuBeven 
books,"  will  bepressDted  to  your  library  "on  the  conditioa  of  yoar  binding  them,  oo 
th*t  ihey  ma;  be  a>fely  preserved  for  refereDce." 

The  Diplomatie  £eriew  extends  ttoia  the  ISth  of  October,  1856,  to  the  3d  of  Jan- 
Buy,  lsi7,  and  contains  rare  and  interesting  documents  relative  to  tbe  history  of 
Europe  from  IdX  to  1876.  It  ispropertonotify  yoa  that  tbe  snccessive  volumes  wen 
primed  in  different  sizes : 

Book  I  is  )D  folio,  and  compriseB  two  volnmes. 

Books  II,  III.  and  IT,  are  qnarto,  comprising  sixteen  volnmea. 

Books  T,  TI,  and  Til,  are  ootavo,  comptialng  seven  volnmes,  and  supplement. 

Please  notify  this  Inatitation  whether  this  offer  Is  accepted  by  yonc  Ubrary  ;«or,  if 
jon  have  already  received  a  set,  whether  yon  desire  another  on  the  same  teima. 

BepUes  to  tbe  above  were  received  as  follows :  236  accepted  the  en- 
tire set ;  8  desired  portions  to  complete  partial  sets  previously  received, 
and  43  declined,  generally  on  the  groond  that  tbe  character  of  the  in- 
formation  contained  in  tbe  Beviewdid  not  come  within  the  scope  of 
the  library.  Quite  a  nomber  of  libraries  have  not  noticed  the  circnlar 
or  tbe  offer  contained. 

A  list  was  prepare«l,  and  sent  to  Mr.  0.  D.  Collet,  of  those  libraries 
which  accepted,  and  inasmoch  aa  the  sets  were  all  declared  to  be  more 
or  less  incomplete,  preference  was  given  to  the  more  importadt  libra- 
ries, in  order  that  the  volames  might  reach  the  greatest  nnmber  of 
readers. 

Setc/oundland  Pottage  on  Exchanges. — An  arrangement  has  been  made 
with  Hie  postmaster-general  of  Newfoundland  by  which  all  matter  re; 
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latiog  to  the  exchange  system  shall  Ix^' passed  tbrongh  the  mails  tinder 
firank  of  the  SmithsoDian  loatitatiou,  the  chief  detk  of  which  certiflea 
to  the  coDteots  of  each  package. 

Zoological  ^ctmena/or  tke  MK8eum,oontr^uted  ly  Menagerie$, — For  a 
namber  of  years  the  InstitatloD  has  been  indebted  to  the  proprietors  of 
the  menageries  of  the  country  for  the  contribution  of  animalB  dying 
from  disease  or  otherwise  while  iu  their  charge,  the  principal  establish- 
ments in  this  connection  being  those  of  Messrs.  Bamam,  Bailey,  and 
HatchinsoD;  Mr.  Adam  Forepangh;  the  Central  Park  Menagerie,  in 
charge  of  Mr.  W.  A.  Gonklin;  and  the  Zoological  Gardens  at  Philadel- 
phia, ander  the  direction  of  Mr.  A.  E.  Brown. 

From  time  to  time  specimens  have  been  received  in  this  way,  and  tbns 
a  large  namber  of  highly-prized  additions  have  been  made.  The  addi- 
tional advantage  of  having  them  in  the  flesh  in  more  or  less  perfect  coo- 
ditioD,  enables  them  to  be  monnted  under  the  best  possible  auspices. 

Id  order  to  make  some  return  to  the  contribntors,  the  InstitatJon 
ofi'ered  to  have  post-mortem  examinations  institnted  of  specimens  re- 
ceived, and  the  cause  of  death  or  disease  reported  to  the  senders.  For 
this  pnrpose  the  co-operation  of  the  Army  Medical  Museum  was  in- 
voked and  was  cheerfully  rendered,  and  an  examination  of  each  sulgect 
received  is  usually  made  nnder  the  direction  of  Dr.  John  S.  Billings. 

The  National  Moseam  reserves  the  skins  and  skeletons,  while  the 
Army  Medical  Museum  makes  any  preparations  of  the  viscera,  &0., 
that  may  be  desired  by  it. 

NECEOLOOT. 

From  among  those  cooneoted  with  the  Institation,  I  have  bat  one 
death  to  record. 

Edva^d  Foreman,  M.  D.,  was  bom  iu  Baltimore,  October  29, 1808. 
After  reaching  manhood,  he  was  for  12  years.an  assistant  professor  in 
the  University  of  Pennsylvania.  In  1848,  he  was  appointed  an  assist- 
ant in  the  Smithsonian  Institntion  by  Professor  Henry-  He  was  en- 
gaged in  organizing  the  meteorological  system  established  by  the  In- 
stitution, and  rendered  efficient  service  in  this  department ;  and  also 
in  conducting  the  correspondence  and  arranging  the  details  of  the 
scientific  lectures.  In  1852  he  accepted  the  position  of  chief  examiner 
in  the  Patent  Office,  which  he  retained  for  eight  years.  In  1874  he  re- 
turned to  the  Smithsonian  Institution  as  an  assistant  in  the  ethnologi- 
cal division  of  the  l^ational  Museum.  His  death  occurred  April  14, 
1886,  at  his  residence  in  this  city. 

UISOBLLAHBOnS. 

'V  l)fndall  Tnut  Fund, — It  will  be  remembered  that  when  Prof. 
Tyndall  of  the  Boyal  Institution  of  Great  Britain,  at  the  solidta- 
'  scientific  friends  in  this  country,  made  a  visit  to  it  in  the  latter 
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part  of  1872,  for  the  porpose  of  delivering  in  a  few  of  our  principal  cities 
oooTBes  of  Jectnres  on  physical  science,  he  very  generously  preiiented  ■ 
Uie  entire  net  proceeds  of  his  lectnies  to  trastees  for  the  porpoae  of  pro- 
moting science  in  this  conntry.  These  popniar  lectnrea,  eloquently  pre- 
KDted  and  admirably  illustrated  experimentally,  were  attended  by  large 
and  appreciative  aadiencea  in  Boston,  New  Haven,  N'ew  York,  Brook- 
lyn, Fbiladelphia,  Baltimore,  and  Washington. 

Professor  TyndalFs  trust  deed,  execoted  in  New  York,  Febmary  7, 
1873,  jQst  before  bis  departure  for  England,  was  forwarded  with  a 
friendly  peraoual  letter  of  the  same  date,  to  ProfiBssor  Henry  of  this  In- 
stitution, and  was  poblisbed  in  tatt  in  the  Smithsonian  Beport  of  1872, 
pages  104-106.  By  this  grant  it  was  found  that  be  assigned  to  oar  peo- 
ple the  liberal  fiind  of  (13,033,  in  the  following  gracious  tanns, — omitting 
here  all  but  the  more  essential  passages : 

"As  an  evidence  of  my  good-will  toward  tbe  people  of  the  United 
States,  I  desire  to  devote  this  sum  of  (13,033  to  the  advancement  of 
theoretic  science  and  the  promotion  of  original  research,  especially  in 
tbe  department  of  physics,  in  the  United  States. 

"To  accomplish  this  object  I  hereby  appoint  Prof,  Joseph  Henry,  Sec- 
retarj-  of  the  Smithsonian  Institution,  Washington  City,  D.  C,  Dr.  E.  • 
h.  Yoamans,of  New  York,  and  General  Hector  [I^dale,  of  Philadelphia, 
to  act  as  a  board  of  trustees  to  take  charge  of  the  above  sum — to  care- 
fully invest  it  in  permanent  securities^  and  I  further  direct  that  tbe 
said  board  shall,  for  the  present,  appropriate  the  interest  of  the  fund 
in  supporting  or  in  assisting  to  support,  at  such  European  universities 
as  tliey  may  consider  most  desirable,  two  American  pupils  who  may 
evince  decided  talents  in  physics,  and  who  may  express  a  determina- 
tion to  devote  their  lives  to  this  work.  My  desire  would  be  that  each 
pupil  should  spend  four  years  at  a  German  university — three  of  those 
years  to  be  devoted  to  tbe  acquisition  of  knowledge,  and  tbe  foorth  to 
original  investigation. 

"If  however  in  the  progress  of  science  in  the  United  States,  it  should 
at  any  time  appear  to  the  said  board  that  the  end  herein  proposed 
would  be  better  subserved  by  granting  aid  to  students,  or  for  some 
special  researches  in  this  country,  the  b^ard  is  authorized  to  make  tbe 
appropriations  from  the  income  of  the  fond  for  such  porposes. 

"  I  further  direct  that  vacancies  which  may  occur  in  said  board,  by 
death  or  otherwise,  shall  be  filled  by  the  president  of  the  National 
Academy  of  Sciences." 

Even  with  tbe  wise  and  fiir-eeeing  provision  for  discretion  of  judg- 
ment vested  in  tbe  trastees  by  the  donor,  they  experienced  much 
greater  difBculty  in  satisfaotorily  carrying  into  ^fect  the  enlightened 
pmpoee  of  tbe  grant  than  oould  have  iieen  anticipated.  One  promising 
student,  in  the  uncertainty  of  devoting  bis  life  to  the  career  of  scientific 
reseaich  contemplated,  very  honorably  returned  to  the  trastees  tbe  sum 
advanced  to  him.  Another,  after  hesitating  as  to  tbe  condition  of  re- 
maining for  four  years  in  a  German  or  other  European  onivu^ty, 
finally  declined  to  avail  himself  of  the  opportunity  affor^led  him.  It 
ttiDS  tesolted,  from  the  conscientioas  administration  of  the  trust,  and 
t  desire  of  the  trustees  to  execute  the  expressed  wishes  of 
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Professor  Tyndall,  that  bnt  a  small  portioD  of  the  income  of  the  fond 
has  been  expended,  and  the  original  earn  baa  been  thereby  augmented. 

On  the  death  of  two  of  the  tmatees — Professor  Henry,  at  Washing- 
ton, and  General  H.  Tyndale,  at  Philadelphia, — Dr.  F.  A.  P^Barnard,  of 
New  York,  and  Prof.  Joseph  Lovering,  of  Oambridge,  Mass.,  were  dnly 
appointed  as  their  snccessora;  and  how  jadicionsly  the  trnsteea  hare 
continued  to  buabaud  the  resonrces  committed  to  them  is  au£Bciently 
evinced  by  the  remarkable  fact  that  the  TyndaJl  fund  has  now  ao- 
camulated,  by  the  constant  addition  to  it  of  the  nnappropriated  income, 
from  the  original  sum  of  $13,000,  to  t32,000. 

Under  these  circumstances  the  distinguished  donor  has  been  induced 
to  modify  the  original  conditions  of  the  gift,  so  as  to  divide  the  in- 
creased principal  into  three  separate fands  (of  nearly  $11,000  each),  and 
to  give  the  charges  thereof,  respectively,  to  Harvard  College  at  Cam- 
bridge, Ootnmbia  College  at  New  York,  and  the  University  of  Pennsyl- 
vania at  Philadelphia,  for  the  perpetnal  maintenance  in  each  of  these 
institntiona  of  learning,  of  a  graduate  fellowship  in  the  department  of 
physics.  There  can  be  little  doabt  that  this  change  of  the  direction 
was,  under  the  pecnliar  circumstances,  eminently  judicious;  and  that 
the  several  endowments  will  conetitnte  brilliant  pnzca  to  aspiring 
American  students,  and  will  greatly  contribute  to  the  noble  purpose  of 
their  founder — the  Btimnlation  of  original  research,  and  the  advance- 
ment of  physical  science  in  the  United  States. 

UNITED  STATES  NATIONAL  MUSEUM. 

Arrangement  of  material. — The  regular  work  of  the  Museum  has  been 
considerably  interrupted  during  the  six  months  now  under  consideration 
by  the  participation  of  the  Museum  in  the  World's  Industrial  and  Cotton 
Centennial  Exposition  at  New  Orleans.  Several  members  of  the  staff 
were  in  attendance  at  this  exposition,  in  custody  of  the  collections  of  the 
Maseum  there  displayed,  and  iu  May  and  June  ten  corators  and  me- 
chanics were  sent  to  New  Orleans  to  attend  to  the  re-packing  and  for- 
warding of  the  collections  sent  by  the  Smithsonian  Institution,  as  well 
as  to  care  for  the  numerous  exhibits  transferred  to  the  Museum  by  for- 
eign and  domestic  exhibitors  at  the  close  of  the  exposition.  The  extent 
of  these  accessions  was  very  considerable.  One  hundred  and  seventy -six 
thousand  pounds  of  exhibits  were  sent  to  New  Orleans.  Of  this  amount 
138,624  pounds  were  sent  direct,  19,814  pounds  from  Cincinnati,  and 
17,(i31  pounds  from  Louisville,  at  each  of  which  places  the  Smithsonian 
Institution  bad  displayed  large  exhibits  during  the  summer  of  1S84 
320,744  pounds  were  returned,  including  51,267  pounds  received  l^m  the 
State  Department,  whose  valuable  exhibit,  gathered  by  the  United  States 
consuls  all  over  the  world,  was  transferred  in  bulk  to  the  National  Mn- 
senm  with  the  understanding  that  a  limited  number  of  loan  exhibits 
were  reserved  for  return  to  their  owners.    Besides  this  amount,  71,488 

,.,  I,  C"itH")^lc 


REPOBT  OF  THE  SECRETABT.  27 

poundM  were  acquired  by  gifts  from  Mexico  and  otber  sources.  In  ad- 
dition to  the  collections  consigned  directly  to  the  Mnaeum  from  New 
Orleans,  theimportantcollectioailluBtratiDgtheusesof  American  woods, 
gatbered  for  the  exhibit  of  the  Agricaltnral  Department  by  Mr.  William 
Saunders,  has,  since  its  receipt  in  Washington,  been  delivered  to  the 
Hoseam.  At  the  beginning  of  July  a  considerable  portion  of  the  collec- 
tions had  already  been  received,  and  many  of  the  exhibition  halls  of  the 
Hoseum,  which  before  this  time  had  been  rednced  to  an  appearance  of 
order,  were  becoming  filled  np  with  the  anopeued  boxes  and  cases.  It  is 
however  confidently  expected  that  before  the  end  of  the  calendar  year 
the  new  material  will  be  unpacked  and  bronght  under  control.  A 
special  appropriation  of  (7,600  was  made  by  Congress  for  the  packing 
and  forwuding  of  the  new  material,  and  for  repairing  and  reinstalling 
the  original  collection.  The  New  Orleans  Exposition,  although  its  in- 
fluence was  perhaps  less  comprehensive  than  that  at  Pliiladelphia  in 
1876,  has  nevertheless  accomplished  a  great  work  in  the  South  and 
West,  both  &om  commercial  and  educational  standpoints,  and  in  my 
judgment  the  money  appropriated  for  the  display  of  the  Smithsonian 
Institution  (inclnding  the  United  Stat«s  National  Mnsetmi  and  Fish 
GommiBraon)  has  been  productive  of  important  results  to  the  country. 
There  can  be  no  donbt  that  the  National  Museum  has  been  the  gainer 
by  the  undertaking,  although  the  work  of  final  arrangement  has  re- 
ceived a  temporary  set-back. 

The  general  work  of  the  Museum  has  been  for  the  most  part  of  the 
same  character  as  that  described  in  my  reports  for  the  last  three  years, 
and  in  nearly  every  department  the  curator  states  that  decided  progress 
has  been  made  in  the  development  both  of  the  study  and  the  exhibition 
series  of  specimens.  The  work  of  case-construction  has  been  steadily 
carried  forward,  and  during  the  comingyear  the  collections  will  be  more 
thoroughly  classified  thai^  has  hitherto  been  possible,  by  the  assignment 
of  definite  space  for  each  department  in  the  exhibition  halls.  The  gal- 
leries of  the  main  exhibition  halt  in  the  Smithsonian  building  have  been 
cleared  of  the  old  exhibition  cases,  which  proved  to  be  inadequate  to 
present  needs,  and  the  space  is  being  used  temporarily  for  the  overhaul- 
ing and  arrangement  of  certain  large  collections  in  the  departments  of 
birds,  mollnsks,  marine  invertebrates,  invertebrate  paleontology,  and 
ethnology.  This  step  has  been  found  absolutely  necessary,  since  the 
apace  iu  the  crowded  laboratory  rooms  was  not  sufficient  tx>  admit  of 
any  general  rearrangement. 

Miueum  Publications. — The  various  publications  of  the  Museum  have 
been,  as  hitherto,  under  the  editorial  supervision  of  Dr.  Tarleton  H. 
Bean.  The  seventh  voltmie  of  the  "Proceedings"  was  finished  in  Feb- 
ruary, and  of  the  eighth  volume,  the  printing  of  which  was  begun  in 
March,  221  pages  were  printed  prior  to  the  1st  of  July.  At  the  present 
time  four  Bulletins  are  in  the  hands  of  the  printer,  No.  23,  "Bibli»- 
graphy  of  the  Publications  of  Isaac  Lea,  LL.  D.,  by  NewtQu  Praitt 
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Scadder:  Xo.  28,  "A  manaal  of  American  haaH  Shells,"  by  W.  G-.  Bin- 
ney :  Ko.  29,  "  Results  of  Ornithological  Exploratious  in  Oie  Comman- 
der Islands  aod  in  Kamtschatka,"  by  Leonhard  Stfjjneger,  and  No.  30, 
'Bibliography  of  Pablications  relating  to  the  collection  of  fossil  inver- 
tebrates In  the  United  States  National  Mnsenm,  including  complete 
lists  of  the  writings  of  Fielding  B.  Meek,  Charles  A.  White,  and  Charles 
D.  Walcott,"  by  John  Belknap  Marcoa.*  Circalar  32,  "  Classification 
of  the  Materia  Medica  Collection  of  the  XT.  8.  National  Musenm,  and 
Catalogue  of  Specimens,'*  by  Br.  James  M.  Flint,  revised  and  extended 
by  Dr.  Henry  G.  Beyer ;  and  Circular  33,  "  Notes  on  the  preparation  of 
rough  skeletons,"  by  Frederic  A.  Lncas,  have  also  been  published. 

The  poblication  of  the  special  report  apon  the  fisheries  of  the  United 
States,  in  quarto,  which,  in  addition  to  its  descriptive,  historical,  and 
statistical  contents,  will  in  reality  constitute  a  monograph  of  the  Amer- 
ican portion  of  tbe  fisheries  collection  in  the  Mnsenm,  has  been  going 
throngb  the  press  nuder  the  supervision  of  the  Assistant  Director  and 
Mr.  A.  H.  Clark,  who  are  rendering  this  service  to  tbe  Fish  Commission 
as  volanteers. 

Muieum  Library. — Tbe  accessions  to  tbe  Museum  library,  inclnding 
books  and  pamphlets,  have  been  45i.  Early  in  the  year  Mr.  H.  W. 
Spofford  was  appointed  assistant  to  Mr.  F.  W.  Tme,  the  librarian. 

Visitors. — Tbe  total  number  of  visitors  to  the  National  Museum  dur- 
ing the  first  half  of  1885  was  107,365,  a  daily  avenge  of  692}. 

Meetings  in  the  Lecture  Hall.— The  lecture  hall,  as  in  previous  years, 
has  been  used  for  the  meetings  of  several  societies,  viz,  tbe  National 
Academy  of  Sciences,  the  American  Fisheries  Society,  tbe  Biological 
Society  of  Washington,  the  Society  of  Naturalists  of  North  America, 
and  the  Entomological  Society  of  Washington. 

'Saturday  Lectures, — Twelve  Saturday  lectures,  under  tbe  auspices  of 
the  Biological  and  Anthropological  Societies  of  Washington,  were  de- 
livered in  the  lecture  hall  on  successive  Saturday  afternoons,  and  were 
well  attended.  Many  of  these  lectures  had  direct  reference  to  the  work 
of  the  Mnseum,  and  were  illnstiated  by  specimens  from  the  cases. 

Museum  Keport. — A  special  report  upon  the  Musenm  having  been  or- 
dered by  Congress,  the  reports  of  the  Assistant  Director  and  curators 
for  tbe  year  1SS4,  together  with  tbe  accompaoying  statistics  and  tbe 
scientific  papers  based  upon  the  collections  in  the  National  Museum, 
have  been  in  a  measure  separated  from  the  regular  Smithsonian  report, 
forming  Part  II  of  tbe  same,  and  being  arranged  in  a  separate  volume. 
In  accordance  with  my  custom  in  previous  years,  t  Bhall  here  present 
a  brief  review  of  what  has  been  accomplished  in  each  department,  refer- 
ring to  the  special  Mnseum  report  for  ibe  full  discnssion  of  the  additions 

*  These  form  Parte  II  and  III  of  "  Bibtit^raphies  of  American  Naturalists,"  and  are 
•baped  in  rafarenoe  to  the  long  contemplated  aobeme  of  publiabiog  a  ooroplete  bibU- 
OgrapMoal  reoord  of  all  papen  relating  to  the  collectiona  In  the  National  Mqmiuil 


EBPOBT  OF  THB  SECSRTART.  29 

to  the  MaBeam  during  theflrsthalf  of  1385,  and  of  the  general  adnuDis- 
trative  details  of  the  work  of  th«  Beveral  ezecative  officers. 

Organization  of  the  Scientific  i)epor*mento.— The  organization  of  cora- 
torshipB  in  the  several  scientific  departments  is  as  follows:  I,  arte  and  in- 
(Itistries,  the  assistant  director,  O.  Brown  Goode,  acting  as  cnrator,  di- 
vided into  the  following  sectioDs:  (a)  iDateriamedica,H. G.Beyer, U.S. 
X.,  bonorary  curator;  (b)  textile  industries,  Bomyn  Hitchcock,  acting 
curatory  (c)  fisheries,  B.  Edward  Earl),  curator ;  (d)  animal  prodnot8,  B. 
Edward  Earll,  acting  curator;  («)  naval  arcbitectare,  J.  W.  Collins, 
United  States  Fish  Commission,  honorary  onrator;  (/)  foods,  W.  C.  At- 
water.  acting  curator;  (<;)  historical  relics,  at  present  under  the  charge 
of  A.  H.  Clark.  II,  A.,  ethnology,  Otis  T.  Mason,  curator,  and  II,  B, 
American  prehistoric  pottery,  William  H.  Holmes,  Bureau  of  Eth- 
nology, Smithsonian  Institution,  honorary  cnrator.  Ill,  antiqoities, 
Charles  San,  curator.     lY,  mammals,  Frederick  W.  Trae,  curator.    T, 

A,  birds,  Robert  Bidgway,  curator;  and  Y,  B,  birds'  eggs,  Charles 
B<.'iidire,  U.  S.  A.,  bonorary  cnrator.  YI,  reptiles  and  batrachiaos, 
H.  C.  Yarrow,  U.  S.  A.,  honorary  curator.  YII,  fishes,  Tarletoo  H. 
Bean,  curator.  VIII,  comparative  anatomy,  Frederick  W.  True,  hon- 
ontry  curator.  IS,  mollnsks,  William  H,  Dall,  honorary  cnrator;  X, 
insects,  C.  V.  Biley,  honorary  curator;  XI,  marine  invertebrates,  Bicfa- 
M  Rathbun,  cnrator.  XII,  a,  invertebrate  fossils,  (paleozoic,)  0. 
D.  Walcott,  United  States  Geological  Survey,  honorary  curator;  and 
XII,  B,  invertebrate  fossils,  (meso-cenozoic,)  0.  A.  White,  United  States 
Geological  Survey,  honorary  curator.     SIII,  A,  fossil  plants,  and  XIH, 

B,  recent  plants,  Lester  P.  Ward,  United  States  Geological  Survey, 
honorary  curator.  XIY,  minerals,  F.  W.  Clarke,  United  States  Geo- 
logical Survey,  honorary  cnrator.  XV,  lithology  and  physical  geol- 
°syi  George  P.  Merrill,  acting  curator.  XYI,  metallurgy  and  econo- 
fflic  geology,  Fred.  P.  Dewey,  curator.  The  departments  of  explora- 
tioQ  and  field-work,  chemistry,  experimental  physiology,  and  vivaria 
are  still  unorganized.  These  twenty-seven  departments  and  sections 
are  administered  by  twenty-four  curators,  honorary  curators,  and  act- 
ing curators,  of  which  number  at  present  only  nine  receive  salaries 
from  the  Museum  appropriation.  Of  the  remaining  fifteen,  five  are  of* 
fieerscoDDected  with  the  Geological  Survey ;  one,  an  officer  of  the  Bureaa 
of  Ethnology ;  two,  officers  of  the  Fish  Commission ;  two,  officers  in  the 
United  States  Army  ;  one,  an  officer  in  the  Unit«d  States  Navy ;  one, 
au  officer  in  the  Agricultural  Department;  and  one,  professor  of  chemis- 
try in  Wesleyau  University ;  the  remaining  two  are  Museum  officers, 
but  receive  no  salaries  for  their  wbrk  in  administering  upon  the  special 
collections  under  their  charge. 

Department  of  Arts  and  Industries. — In  the  department  of  arts  and 
industries  several  sections  have  already  been  organized ;  that  of  Materia 
Medica,  under  the  charge  of  Dr.  H.  G.  Beyer,  U.  S.  M".,  who  has  been  da- 
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tailed  for  this  service  by  ttie  Sui^^eon-GeBeral  of  the  Kavy,  is  In  excel- 
lent  condition,  and  tlie  collectioQ  is  the  most  extensive  of  its  kind  in 
America.  The  work  of  labelling  has  been  finished,  and  during  the  year 
the  exhibition  series  will  be  extended  and  rearranged.  Dr.  Beyer  ia 
prosecatiog  a  chemical  investigation  of  the  different  species  of  cinchoDa 
barks  in  the  collectioii,  nnmbering  over  one  hundred,  and  has  made 
some  important  determinations  of  the  alkalbids  of  some  cinchona  barks 
from  Dew  regioDS  in  Oaatemala  and  Ooeta  Biea.  He  has  also  carried  on 
iDvestigatioDS  apon  the  physiological  actions  of  atropia,  cocaine,  and 
cafTeioe,  on  the  circulatory  apparatus,  the  results  of  which  have  already 
been  pablished  in  the  "  American  Jonmal  of  the  Medical  Sciences." 
Other  experiments  on  the  action  of  atropine  on  the  heart  and  of  blood 
at  difierent  temperatures  on  the  same,  have  been  discossed  in  the  Pro- 
ceedings of  the  Mnsenm. 

In  the  section  of  foods,  under  the  honorary  cnratorship  of  Professor 
Atwater,  some  progress  has  been  made  in  the  work  of  bnllding  up  a 
collection  illustrating  the  physiological  action  of  foods  and  the  composi- 
tion of  the  human  body,  similar  to  the  famous  collection  in  the  Bethnal 
Green  Mnsenm ,  in  London.  Mr.  Hitchcock,  who  is  acting  curator  of  this 
collection,  has,  however,  devoted  most  of  his  time  to  the  development  of 
the  section  of  textiles,  which  is  directly  under  his  charge.  Tlila  section 
has  been  largely  increased  by  donatioos  from  abroad,  but  especially 
through  collections  made  by  himself  while  preparing  for  the  Exposition 
atNew  Orleans.  The  object  of  these  collections  is  twofold,  first,  to  af- 
ford an  exhibit  of  the  various  textile  fibers  available  for  use  in  this  coun- 
try and  abroad,  with  specimens  of  articles  made  thereftom,  such  as  cloth, 
rope,  twine,  mats,  &c.;  second,  to  provide  a  series  of  specimens  of  every 
fiber  that  can  be  used  in  tiie  arte,  to  be  used  for  scientiflc  examination, 
tests  of  tensile  strength,  and  especially  to  serve  as  type  specimens 
for  tbe  identification  of  other  fibers  by  microscopical  examination.  A 
number  of  collections  which  have  been  received  are  wortiiy  of  special 
mention.  Among  these,  a  particularly  fine  s^t  of  fibers  &om  Brazil, 
collected  by  Dr.  J.  Oarlos  Berrinni,  of  Qnlssaman,  who  has  devoted  un- 
usual care  and  labor  to  the  work.  All  the  textile  fibers  in  tiie  Mnsenm 
of  the  Department  of  Agriculture  were  placed  in  Mr.  Hitchoook's  charge 
during  January,  and  from  this  collection  some  valuable  specimens  have 
been  selected  and  placed  on  exhibition.  i/Lr.  QeorgeW.  Bond,  of  Boston, 
has  selected  a  large  collection  of  native  and  foreign  wools  from  samples 
belonging  to  the  United  States  customs  department  which  have  been  pn- 
pared  for  exhibition;  they  are  not  yet  oni  exhibition,  as  tiie  cases 
for  their  display  have  not  been  made.  This  collection  Is  probably  al- 
ready the  best  thing  of  the  kind  to  be  found  in  any  mnsenm,  and  when  all 
the  wools  belonging  to  the  Museum  collections  are  mounted,  the  display 
of  this  textile  will  be.  If  not  quite  complete,  at  least  very  large  and  v^ua- 
'"le.    Owing  to  tbe  restricted  fioor  ^pace  in  the  Museum  which  has  been 

signed  to  tiiis  department,  it  has  Iieen  impossible  to  make  the  display 


HEPOBT  OP  THE  SECRETAST.  31 

of  specimeos  as  instractive  and  attractiTe  as  it  might  be.  By  &r  the 
greater  part  of  the  colleetion,  and  some  of  the  most  iDterestiiLg  specie 
mens,  have  been  sent  to  the  Ez|>06ition  at  Sew  Orleans,  where  this  de- 
partment was  well  represented.  A  detailed  accoant  however  of  the 
display  there  made  wonld  uot  be  of  interest  in  this  report,  and  the  snb- 
ject  may  be  passed  over  with  the  statement  that  there  weie  sent  to 
Hew  Orleans  290  unit  boxes  to  represent  the  textiles  department  of 
the  Moseam.  The  display  is  said  to  have  been  very  attractive.  Mr. 
Hitchcock  has  also  been  requested  to  take  charge  of  the  physical  ap- 
paratDs  beloDging  to  the  Smithsonian  Institntion  which  has  been  trans- 
ferred to  the  National  Mnsenm  and  placed  in  cases.  The  arrangement 
bas  been  oece'ssarily  very  ansystematic,  owing  to  the  limited  space  at 
bis  disposal,  but  in  a  general  way  it  is  classified  under  three  heads, 
namely,  apparstns  for  experiments  on  (1)  sound,  (2)  heat  and  light, 
aod  (3)  electricity.  A  list  of  the  instrnmenta  in  this  collection  (which 
IB  of  interest  as  having  been  used  by  Professor  Henry)  is  in  conrse  of 
preparation.  In  connection  with  it  may  be  mentioned  the  relics  of 
electrical  and  chemical  apparatus  of  Dr.  Joseph  Priestley,  which  is  on 
exhibition  in  the  same  place. 

The  collection  of  historical  relics  has  received  but  little  attention 
during  the  six  months,  and  no  effort  is  at  present  being  made  to  increase 
its  extent.  Perhaps  no  part  of  the  Museum  is  more  attractive  to  visitors 
than  that  in  which  the  relics  of  General  Washington  are  displayed,  and 
it  is  believed  that  the  section  of  historical  relics  will  receive  &om  year  to 
year  a  constant  iucremeot  of  valuable  memorials  of  the  past  The  heirs 
•>f  General  Robert  E.  Lee  have  presented  a  claim  for  the  recovery  of 
articles  of  furniture  removed  &om  Arlington  in  1862,  and  since  then  on 
exhibition  with  the  Washington  relics  at  the  Patent  Office  and  in  the 
Mnsenm.  Most  of  these  appear  never  to  have  been  the  property  of 
Oeoeral  Washington.  They  will  however  be  held  in  the  Mnsenm  nntil 
official  instructions  for  their  delivery  have  been  received. 

There  has  been  little  activity  in  connection  with  the  section  of  fish- 
eries, the  section  of  naval  architecture,  and  the  collection  of  musical 
instmnients,  all  of  which  are  however  in  excellent  order  and  have 
been  considerably  extended,  though  without  direct  effori;. 

An  illustrated  catalogue  of  the-Catlin  collection  of  Indian  paintings 
has  been  prepared  by  Mr.  Thomas  Donaldson,  and  will  soon  be  ofi'ered 
for  poblication. 

Mr.  J.  E.  Watkios,  of  Camden,  K.  J.,  who  is  one  of  the  leading  ao- 
Utorities  in  the  conotry  npon  the  history  of  railroads  and  steam  trans- 
portation, and  who  is  indorsed  by  many  of  the  leading  railroad  men  of 
the  country,  was  appointed  in  June  honorary  cnrator  of  the  section  of 
steam  transpori^tioo.  It  is  intended,  as  opportunity  ofi'ers,  to  gather 
hi  tbe  Museum  a  collection  of  objects  illustrating  the  history  of  Amer- 
ican railroads  and  steamboats,  with  a  view  to  preserving  permanently 
the  memorials  of  the  growth  of  this  most  important  interest  which  haa 
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beeo  so  doaely  connected  with  the  material  progress  of  the  United 
States.  Several  important  epeoimens  have  already  been  received, 
notably  the  "John  Boll"  locomotive  engine,  vhich  was  bnilt  in  1S31 
in  England  by  George  and  Robert  Stephenson  for  the  "  Camden  and  Am- 
boy  Bail  and  Tramway  Company,"  by  which  this  engine  was  nsed  from 
1831  to  1861.  This  is  now  stored  at  the  Armory 'baildiog,  bot  will  be 
placed  on  exhibition  as  soon  as  proper  space  can  be  provided. 

Department  of  Ethnology. — ^The  Cnrator  of  this  department.  Prof.  Otis 
T.  Mason,  having  gathered  the  ethnological  material  belonging  to  the 
Museum  during  the  last  half  of  1884,  commenced  in  188S  its  methodical 
arrangement.  The  basketry,  throwing-sticks,  sinew-baclked  bows,  and 
the  whole  series  of  arrows,  have  been  studied  and  classified,  so  as  to 
illustrate  their  distiibution,  tribal  characteristics,  and  evolution.  It  is 
designed  to  continue  this  system  in  thejemaioing  portions  of  the  col- 
lection, with  the  view  of  better  unfolding  through  the  arte  of  savagery 
the  origin  and  development  of  civilization. 

During  the  past  sis  months  the  Cnrator  made  two  ofBcial  visits  to  the 
Xew  Orleans  Exposition,  for  the  purpose  of  Beouring  for  the  National 
Museum  some  of  the  material  exhibited  by  the  Departments  of  the  Gen- 
eral Government  and  of  foreign  cotmtries.  By  this  means  the  Mnseum 
has  obtained  a  large  number  of  accessions.  Material  of  especial  value 
was  also  received  from  Eev,  C.  H.  A.  Dall,  of  Calcutta ;  Eev.  Dr.  George 
W.  Samson ;  Mr.  James  Stevenson,  of  the  Bnrean  of  Ethnology,  and 
others,  which  will  be  folly  described  in  the  Beport  on  the  l^stional  Mu- 
seum. 

Mr.  William  H.  Holmes,  of  the  Bureau  of  Ethnology,  has  continued 
the  installation  of  aborigioal  pottery,  directing  his  efforts  chiefly  to  la- 
belling, catslogning,  and  classifying  the  accessions  received  in  the  sum- 
mer and  fall  of  1884.  The  very  extensive  collections  of  Pueblo  material 
made  for  the  World's  Industrial  and  Cotton  Centennial  Exposition  in 
Kew  Orleans,  arrived  too  lat«  to  be  made  fully  available  for  exhibition, 
but  a  small  representative  series  of  vessels  and  other  objects  of  clay 
was  forwarded  to  New  Orleans.  The  collection  of  ancient  pottery,  re- 
cently obtained  from  Chyiqni,  Panama,  and  partly  paid  for  from  the 
exposition  funds,  was  also  represented.  The  most  important  accessions 
have  been  from  the  explorations  ot  Mr.  L.  H.  Aym4,  in  Mexico.  It  is 
hoped  that  a  portion,  at  least,  of  the  pottery  court  wiU  be  opened  to 
the  public  by  the  end  of  the  present  calendar  year. 

D^turtment  of  AntiqaiHes. — Dr.  Charles  Ban  has  continued  his  work 
in  the  department  of  antiquities,  carrying  on  toward  completion  the 
system  of  arrangement  which  he  began  ten  years  ago.  He  reports  im- 
portant accessions  from  the  Bureau  of  Ethnology ;  from  explorations  of 
Kdward  Palmer  in  Arizona;  from  Oaxaca,  Mexico,  by  L.  H.  Aym4;  from 
Costa  Rica,  by  J.  O.  Zeledon  ;  and  from  the  island  of  Guadaloupe  byL. 
Guesde.  An  exceedingly  valuable  collection  of  casta  of  the  antaqnitJea 
of  Mexico  and  Yucatan  has  been  deposited  in  the  Mnseom  by  SeBor 
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Ea&mio  Abadiano,  of  Mexico,  by  whom  they  were  made.  This  collee- 
tioD  inoJades  ftill-aize  reprodootiotis  of  several  exceedingly  importaotob- 
jects,  each  as  the  Hexioan  Aztec  Calendar  Stone,  tbe  Sacrificial  Stone, 
the  Azteo  Goddess  of  Death  (Teoyoamiqni),  aad  tlie  wonderfiil  retdininf 
flgore  of  Ohac-Hool.  This  coUeotioo  has  been  forwarded  from  New  Or- 
leaos  and  will  soon  be  on  exhibitloD,  aod  it  is  hoped  that  by  some  means 
it  may  ultimately  become  tbe  property  of  tbe  Mosenm.  It  will  be  in> 
stalled  by  tbe  side  of  tbe  Lorillard  collection  and  other  Geotial  Amer- 
ican antiquities.  These  two  collecttons  of  casts,  together  with  the  orig> 
naie  already  in  possession  of  the  Moseam,  will  entirely  fill  one  of  the 
small  exhibition  galleries  and  coustitate  a  display  of  native  American 
scolptore  and  architecture  which  is  equalled  nowhere  else  in  the  world. 

J)epartm«Ht  of.  MamvMtt. — At  the  beginning  of  the  year  the  work  of 
tbe  mammal  department,  incident  upon  the  preparation  of  a  collection 
to  be  exhibited  in  Kew  Orleans,  having  been  entirely  completed,  the 
i^Qlar  routine  work  was  lesomed.  Tbe  mammal  exhibition  hall  had 
been  rendered  leas  attractive  than  formerly  by  the  removal  of  nameroas 
lai^e  specimens  for  the  Kew  Orleans  Exposition,  and  a  temporary  re-  - 
arraugement  of  the  collections  was  attempted  in  order  to  make  the 
vacanciee  less  conapicnoos.  Daring  the  first  qnarter  of  the  year  thirty* 
three  monnted  specimens  were  added  to  the  exhibition  series,  including 
several  large  forms,  snch  as  a  Siberian  sheep,  a  baboon,  &c.  A  list  of 
an  the  monnted  mammals  was  made  in  Febraary,  and  soon  afterwu^s 
temporary  labels  were  written  and  distributed  among  the  specimens. 
Manuscript  for  printed  labels  for  the  entire  series  was  also  prepared. 

In  April  the  director  of  the  Mnseum  offered  a  reward  for  the  capture 
of  a  specimen  of  a  spotted  dolphin,  said  to  be  abundant  in  the  Oulf  of 
Mexico.  Afreehspeoimenwassoon  afterwards  received  through  Messrs. 
Wazren  &  Steams,  of  Pensacola,  Fla.,  and  proved  to  be  of  remarkable 
weieotiflc  interest.  On  tbe  9th  of  April  three  telegrams  were  received 
from  life-saving  station  keepers  announcing  the  stranding  of  cetaceans, 
two  having  reference  to  blackflsb  stranded  near  Oape  Henry,  and  the 
third  to  a  fin-back  whale  ashore  near  Troro,  Mass.  The  most  interesting 
eetaoeao  specimens  received  daring  the  half  year  were  a  male  pygmy 
sperm-whale  (Koffia)  and  the  skull  of  an  Atlantic  right-wbale  (StiUma 


Messrs.  Bamnm,  Bfuley,  and  Hntohinson,  Mr.  Adam  Forepaugh,  and 
tbe  aathorities  of  tbe  Philadelphia  Zoological  Gardens  (through  Mr.  A. 
E.  Brown),  and  the  Oentral  Park  Menagerie  (tbroagh  Mr.  W.  A.  Conk- 
lin),  have  continued  to  send  many  interesting  animals  in  the  fleeh. 

In  June  tbe  chief  taxidermist  was  ordered  to  !^Tew  Orleans  to  super- 
inteod  the  packing  of  the  mammals  exhibited  in  that  city.  Daring  his 
rt»y  he  negotiated  an  exchange  in  behalf  of  the  Mosenm  by  which  three 
valuable  species  of  gnadmmana  were  acquired,  including  a  specimen  of 
Uie  LDteresting  gibbon,  Hylobcttn  eoneoUtr.  The  New  Orleans  exhibit 
H.Mis.  15— -3 
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•was  not  received  at  tbe  Hoseam  nntU  after  the  Ist  of  Jnly.  (For  a  d«- 
tailed  accoaot  of  this  ooUectioo  see  Moseam  Beport,  1884,  p.  129.) 

At  the  beginning  of  the  year  an  office  and  a  commodions  laboratory 
Id  the  Bonthwest  pavilion  of  the  Masenm  building  were  assigned  to  this 
department  The  collections  are  thereby  made  more  accessible  than 
formerly. 

Departinent  of  Birds.  —Mr.  Bidgway,  cnrator  of  birds,  reports  that  by 
direction  be  prepared  for  exhibition  at  the  "Sew  Orleans  World's  Cotton 
Exposition  a  collection  of  Korth  American  game  birds,  onmberiDg  163 
finely  mounted  specimens,  and  representing  nearly  all  the  species.  The 
exhibit  was  at  first  intended  to  be  much  more  comprehensive,  the  original 
plan  being  to  exhibit  all  the  known  species  of  North  American  birds,  so 
for  as  they  could  be  secured,  together  with  typical  groups  to  illustrate 
the  avian  fauna  of  the  several  zoo-geographical  divisions  of  the  earth^s 
sorfitoe.  To  this  end  more  than  700  specimens  were  mounted  on  special 
contract,  it  being  impossible  to  make  np  a  suitable  oollectioD  from  the 
birds  already  mounted.  Tbe  collection  had  been  nearly  completed  on  the 
original  plan  when  it  became  necessary,  on  account  of  the  limited  space 
available,  to  make  tbe  great  reduction  which  ensued.  This  collectiou 
was  installed  by  Dr.  Leouhard  St^'ueger,  assistant  curator,  who  for  the 
purpose  left  Washington  January  3,  and  returned  on  the  16th  of  the 
month.  Dr.  Stejneger  reports  that  "in  regard  to  completeness,  i>erfec- 
tioD  of  mounting  and  preservation,  scientific  exactness,  and  popular  in- 
stmctiveness,"  this  collection  "  was  superior  to  any  other  ornithological 
exhibit  at  the  exposidon."  The  collection  filled  two  double  Museum 
cases,  fitted  with  two  rows  of  terraced  shelves,  the  exhibition  sur&co 
amounting  to  a  little  over  600  square  feet.  Each  specimen  was  mounted 
on  a  stand  of  polished  black  walnut,  and  provided  with  a  printed  label 
on  which  were  printed  in  targe,  clear  type  both  the  scientific  and  popular 
names.  The  curator  also  calls  attention  to  the  "  American  Ornitholo- 
gists' TJuiou,"  which  was  formed  at  the  ui^eot  request  of  the  various 
ornithological  interests  of  tbe  country  for  the  main  purpose  of  harmoii- 
iziog  existing  differences  in  the  nomenclature  of  Xorth  American  birds, 
and  thereby  removing  the  most  serious  obstacle  to  the  study  of  ornithol- 
ogy. At  the  meeting  of  orgauization  in  New  Tofk  City  a  "committee  on 
classification  and  nomenclature"  was  formed,  of  which  the  curator  of  the 
department  of  birds  of  the  United  States  Kational  Museum  was  made  a 
member ;  and  this  committee,  in  pursuance  of  a  call  from  the  chairman, 
held  a  meeting  in  Washington,  from  the  15tb  to  tbe  23d  of  April,  inclu- 
sive, in  the  oflice  of  this  department,  the  collections  of  which  were  ap- 
pealed to  in  all  cases  where  there  was  a  difTerence  of  opinion  among  mem- 
bers of  the  committee,  and  many  perplexing  problems  were  settled  to  tbe 
satisfaction  of  the  committee  as  a  whole.  The  importance  to  ornithol- 
ogy of  this  meeting,  together  with  one  held  the  previous  year  in  the  office 
of  this  department,  can  scarcely  be  overstated,  the  whole  subject  of  eo- 
logical  uomenclature  having  been  exhaustively  reviewed  and  a  care- 
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fkilly  prepEired  code  adopted,  id  which  the  satisfactory  mles  of  the  exist- 
ing codes  were  adopted  and  their  unwieldy  provisioDS  i^ect«d.  This 
new  code  has  been  the  gaide  of  the  comtnittee  ia  the  preparation  of  a 
new  list 'of  North  Americao  hints,  and  will,  withoat  mnch  doabt,  be 
adopted  by  zoologiste  geoerally.  The  curator  having  been  charged  by 
the  aboTe-meDtioaed  committee  with  the  determination  of  names  of 
Koitb  American  birds  according  to  the  new  code  of  nomenclature,  this 
daty  has  been  carefully  performed,  and  tiie  copy  for  the  new  list  pot  in 
the  hands  of  the  president  of  the  anion.  At  this  date  the  list  is  being 
printed.  The  naturalists  of  the  United  States  Fiah  OommissioD  steamer 
Albatross  having  made  an  extensive  collection  of  birds  on  the  almost 
nafanown  island  of  Cozume),  off  the  coast  of  Tnoatau,  it  became  the 
doty  of  the  corator,  as  a  part  of  his  official  work,  to  determine  the  spe- 
cies and  describe  those  which  proved  new  to  science.  The  latter  were 
DO  less  than  nineteen  in  number,  of  which  the  greater  part  have  already 
been  pablished,  while  the  remainder  arc  deacribed  in  a  foil  report  upon 
the  collection  now  being  printed  as  a  part  of  Yolame  Till  of  the  "  Pro- 
ceedings of  the  National  Museum."  The  offer  of  the'  monnted  birds — 
which  had  for  some  years  been  on  exhibition  in  the  maseum  of  the  De> 
partmentof  Agricnltore,  having  been  accepted  by  the  National  Musenm, 
the  transfer  of  the  specimens  to  the  Smithsoniau  building  was  effected 
during  the  month  of  May.  TLis  collection,  numbering  712  specimens,  con- 
sisted largely  of  common  North  American  birds,  the  mounting  of  which 
was  not  up  to  the  standard  required  for  exhibition  in  the  Moseom  col- 
lection. Being  however  suitable  for  purelj'  educational  purposes,  this 
Burplus  stock  is  at  present  being  made  up  into  sets  for  distribution  to 
schools  or  other  public  educational  establishments  which  may  require 
sudi  tnateriaT.  The  remainder  of  the  collection,  consisting  of  a  very 
good  series  of  the  different  varieties  of  the  domesticated  fowl  and  a 
smaller  number  of  specimens  of  exotic  PhasianideB,  has  been  properly 
arranged  for  exhibition  in  the  Musenm  eases.  Mr.  Bidgway  reports  the 
accession  of  3,681  specimens  of  birds  and  185  specimens  of  uests  and 

Dtpartmatt  o/Fighea. — Dr.  Tarleton  H.  Bean,  corator  of  the  department 
oCflshes,  reports  297  entries  on  the  catalogue.  The  most  important  collec- 
tious  were  made,  as  usual,  by  the  vessels  of  the  United  States  Fish  Com- 
mission. The  Albatross  collections  which  are  discussed  in  the  Museum 
report  are  very  large  and  important.  The  curator  was  aboard  this 
ateamer  from  the  3d  of  January  to  the  20tb  of  February,  during  her  work 
off  the  southern  coast,  and  in  the  West  Indies,  Garibbean  Sea,  and  the  Gulf 
of  Mexico,  ap  to  the  time  of  her  arrival  at  New  Orleans.  He  was  sent  out 
to  make  observations  upon  the  living  specimens  of  the  deep-sea  fishes 
and  upon  the  soDtliwaril  range  of  the  east  coast  food-fishes.  During  the 
week  spent  at  the  island  of  Oozumel  he  had  opportunity,  incidentally, 
of  aiding  Mr.  Benedict  in  securing  a  large  series  of  tbe  birds  of  that 
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island,  while  the  seining  for  fishes  along  the  shore  yielded  67  specleB. 
At  Sew  Orleans  a  short  time  was  spent  in  attacliing  descriptive  Inbels 
to  casts  of  fishes  in  the  Exposition. 

Department  of  Comparative  Anatrnny. — This  department  is  under  the 
care  of  Mr.  P.  W.  True,  curator  of  mammals.  Early  in  the  year  a  nnmber 
of  exhibition  cases  were  set  up  in  the  east  south  range,  and  in  the  latter 
part  of  February  a  provioioual  arrangement  of  the  exhibition  series  of 
vertebrate  skeletons  was  effected.  A  month  later  the  entire  collection  of 
bird  skeletons  was  brought  from  the  Smithsonian  bnilding  and  stored  in 
the  range.  An  arrangement  was  made  with  the  aathorities  of  the  Army 
Medical  Museum  for  the  exchange  of  a  collection  of  haman  skaUs  for 
skeletons  and  skulls  of  North  American  vertebrates,  and  in  April  the 
first  in  stallment,  consisting  of  aboat  500  skulls  and  350  skeletons  of 
Iforth  American  vertebrates,  was  transferred  to  the  United  States  Na- 
tional Museum.  An  agreement  was  also  entered  into  between  the  Army 
Medical  Museum  and  the  National  Museum  to  undertake  post-mortem 
examination  of  animals  in  the  flesh  received  by  the  Institution,  and  of 
which  the  donors  desired  to  know  the  cause  of  death.  A  series  of  casts 
of  bones  of  Binoc&'as,  presented  by  Prof.  O.  C.  Marsh,  was  also  placed 
on  exhibition.  The  osteological  preparator  and  his  assistant  were  con- 
stantly-engaged in  cleaning  skeletons  and  mounting  them  for  exhibi- 
tion. One  of  the  most  interesting  of  the  recently  exhibited  skeletons  is 
that  of  Khytina  gigas,  obtained  in  Bering  Island  by  Dr.  L.  Stejneger  for 
the  Institution.  Some  progress  has  been  made  in  the  preparation  of  a 
series  of  specimens  illustrative  of  the  modifications  of  the  limbs  and 
other  portions  of  the  skeletons  in  the  different  classes  of  vertebrates. 
Experiments  in  special  cases  for  the  exhibition  of  this  and  other  simi- 
lar series  have  proved  very  successful.  But  little  work  has  been  done 
in  connection  with  the  reserve  aeries  except  for  the  purpose  of  deter- 
mining whether  tbe  specimens  were  in  good  order. 

Department  of  MoUuaks. — This  department  has  been  making  extra- 
ordinary progress  under  the  charge  of  Mr.  William  H.  Dall,  assisted  by 
Dr.  R.  E.  G.  Stearns.  Mr.  Dall  reports  that  the  department  under  his 
charge  has  been  making  steady  advance  in  its  administration  njHin  the 
mass  of  accnmnlatious  of  tbe  last  ten  years,  and,  except  in  regard  to  thu 
New  Orleans  exhibit,  has  little  more  to  offer  than  a  record  of  such  un- 
eventful work  which  is  indispensable  for  making  the  collections  useful 
for  the  paleontologist  or  the  conchologist  who  may  desire  to  consult  it 
The  most  iut«resting  accession  was  a  small  lot  of  Japanese  shells  con- 
tributed by  Mr.  Uchimnra,  which  contains  several  great  rarities.  The 
preparation  of  material  for  the  New  Orleans  Exposition,  which  absorbed 
several  months*  time  prior  to  tbe  beginning  of  tbe  year,  was  completed 
under  the  direction  of  Dr.  Stearns,  so  that  the  boxes  containing  tbe 
specimens  and  the  cases  reqaired  for  their  display  reached  their  desti- 
nation and  were  ready  for  arrangement  early  in  January.  About  tho 
middle  of  the  month  Dr.  Steams  proceeded  to  New  Orleans  and  re- 
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mtuoed  thore  aatil  tbe  installation  of  tbi»  esfaibit  was  completed.  The 
exhibit  in  tbis  division  of  oataral  history  probably  eurpasBed,  in  extent 
and  general  excellence,  any  preWonsly  made  at  any  ;j;i-eat  Exhibition. 
It  was  arranged  in  21  table-case^,  the  specimens  being  placed  in  inside 
trays  and  labelled.  The  general  system  followed  was  a  geographical 
(me,  and  presented  a  characteristic  representation  of  tbe  more  con- 
spicooQB  and  interesting  forms  of  the  various  zoological  geographical 
proTinoes.  Tbe  exhibit  incladed  several  cases  of  the  fresh-water  rons- 
setsof  the  Mississippi  drainage  area,  which  is  remarkable  for  tbe  great 
namber  and  beauty  of  the  shells ;  also  the  rare  and  pccntiar  forms  be- 
longing to  this  group  from  other  parts  of  tbe  world.  The  land  and  pond 
snails  of  the.Mississippi  basin  were  each  represented  by  a  separate  case. 
The  marine  shells  of  the  Atlantic  coast  of  America  from  the  Arctic  Sea 
to  the  Canbhean,  and  the  sea-shells  of  the  Pacific  coast  from  Bering  Sea 
to  Panama,  were  also  shown,  including  the  principal  species  inhabiting 
the  tidal  areas  of  Fnget  Sonnd  to  the  north  and  the  Onlf  of  California 
to  the  sonth.  Other  cases  contained  selected  specimens  from  the  Indo- 
Pacific  region,  each  as  live  in  tbe  warm  waters  of  tbe  great  coral  areas 
of  the  tropical  and  semi-tropical  seas  between  the  shores  of  Western 
America  and  Eastern  Asia.  Four  cases  were  devoted  to  the  edible 
nioUasca  of  the  United  States.  Two  of  these  contained  clams,  cockles, 
&C.,  of  the  Atlantic  seaboard,  and  two  cases  were  devoted  to  similar 
forms  peculiar  to  the  coast  of  Western  North  America  from  Alaska  to 
Sao  Diego,  GaL  Tbe  systematic  and  critical  selection  of  the  foregoing 
involved  a  great  deal  of  work  and  the  overhaoling  of  a  large  quantity 
of  material,  tbe  accamalation  of  many  years.  This  labor  was  however 
incidentally  advantageous  to  the  Maseam,  as.a  considerable  portion  of 
the  work  consisted  in  the  examination  and  partial  preparation  of  mol- 
loBcan  material,  hereafter  to  be  incorporated  in  the  national  collection, 
and  of  very  great  importance  for  reference  in  connection  with  the  study 
of  fbssil  forms  of  the  Quaternary  or  even  of  the  Tertiary  age.  Unlike 
the  results  to  some  other  departments  of  tbe  Mnaeum,  the  Exposition 
oDDtribated  little  or  nothing  to  this  section,  and  imleed  the  Museum 
was  the  only  contributor  of  an  important  moUnscao  exhibit. 

•Department  of  Inteets. — Prof.  0.  Y.  Biley  continues  to  perform  the 
duties  of  curator  without  assistance ;  but  arrangements  have  been  made 
tar  the  appointment  of  a  paid  assistant  curator  for  the  next  fiscal  year. 
Professor  Biley  reportB  a  number  of  important  accessions,  including  a 
large  collection  of  Uoleoptera  and  Lepidoptera  sent  &om  Sikkim  by  the 
Bev.  G.  B.  A.  Uall,  of  Galcutta.  A  varied  collection  of  insects  was  se- 
cured by  the  United  States  Fish  Commission  steamer  Albatross  fh>m 
tbe  West  Indian  region,  and  an  important  general  collection  of  alco- 
holic material  was  received  fW)m  Dr.  R.  W.  Shofeldt,  U.  9.  A.,  stationed 
at  Fort  Wingiite,  New  Mexico.  The  most  valuable  addition  to  the  coUec 
tiOD  during  these  tix  months,  from  a  classificatory  standpoint,  however, 
vas  Uie  dlpterological  collection  of  Mr.  Edward  Bnrgess,  treasurer  of  the 
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Boston  Society  of  Natural  History,  which  was  obtained  by  purchase; 
while  the  most  valnable,  from  a  popular  and  economic  view,  is  the  ex- 
hibit collection  prepared  for  the  Kew  Orleans  Exposition.  This  has 
been  retamed  with  little  injury,  and  is  only  awaiting  epace  for  perma- 
nent exhibition  in  the  Maseum.  It  is  made  np  of  the  following  material, 
arranged  in  cases  made  on  the  same  unit  plan  as  those  of  the  Museum : 

(1)  Insects  injurious  to  Agriculture. — Arranged  aocording  to  the  partic- 
nlar  plant  and  the  particular  part  of  the  plant  affected,  and  coDtaining,  as 
far  as  possible,  the  different  states  of  growth  of  the  insect,  its  enemies 
and  parasites,  a  statement  of  the  remedies  or  preventives  available,  and 
a  reference  to  the  chief  articles  .where  fall  information  can  be  found  upon 
it.  These  references  are  principally  to  Uovemment  and  State  reports, 
to  which  the  former  will  most  likely  have  access. 

(2)  Iniecticide  Substances. — In  the  catalogue  of  this  collection  the  aim 
has  been  to  add,  as  briefly  as  possible,  a  statement  of  the  method  of 
using  such  snbstaDces,  so  that  whenever  in  the  first  seetion  a  particular 
substance  is  recommended  for  a  particular  insect,  the  reader  can  turn 
to  this  second  section  for  further  details. 

[S)  Insecticide  MoiAinery  ajid  Contrivances  for  Destroying  Insects. — ^In 
the  catalogue  of  this  section  there  is  also  added  such  information  as 
will  add  to  the  instructive  value  of  the  exhibit,  and  a  large  proportion 
of  the  more  useful  contrivances  are  such  as  have  been  designed  and 
perfected  in  the  work  of  the  entomological  division,  or  of  the  United 
States  Entomological  Commission  during  the  past  five  years. 

(4)  Bee-culture, — This  collection  is  designed  to  show  all  the  more  val- 
uable methods  and  contrivances  now  in  nse  among  the  advanced  apia- 
rians. 

(5)  Silk.eulture. — In  thiscollection  the  aim  has  been  tomske  theexhibit 
instructive  rather  than  full  in  detail.  The  collection  includes,  in  addi- 
tion to  the  foregoing,  a  number  of  framed  plates,  both  colored  and  plain, 
which  have  been  prepared  in  the  work  of  the  division ;  and  a  number  of 
Frof.  Biley's  enlarged  colored  diagrams  of  some  of  the  more  important 
injarioQS  insects  were  also  used.  A  catalogue  of  this  exhibit  has  been 
published  under  the  direction  of  the  Department  of  Agriculture,  giving 
a  tall  and  detailed  statement  of  its  contents. 

The  routine  work  of  the  department  has  consisted  in  answering  let- 
ters and  in  acknowledging  and  determining  accessions.  A  good  deal 
of  work  has  also  been  done  in  the  proper  arrangement  and  classifying 
of  material,  particularly  in  the  Micro- Lepidopteraand  in  the  Lepidoptera 
generally.  In  this  work  Professor  Biley  was  assisted  by  Mr.  Albert 
Koebele,  who  was  detailed  from  the  Department  of  Agricoltnre  for  the 
purpose. 

The  researches  in  entomology  have  been  made  chiefly  in  connectdon 
with  Prof.  Eiley's  work  for  the  Departmedt  of  Agriculture;  and  some 
of  the  results  have  been  pablished  in  the  bulletins  and  publications  of 
said  Department. 
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Department  of  Jfortne  Jmieri^ate$. — Mr.  Bioliard  Bathbon,  cnrator, 
reporte  that  the  most  importaut  addition  to  this  departineot  was  made 
by  the  United  States  Fisb  GommisaioD  steamer  Albatross  iu  April,  on 
her  return  ticom  a  three  mouths'  eroise  in  the  Oolf  of  Mexico,  mainly 
spent  iu  investigating  the  gronper  and  ted-snapper  Ashing  groands  off 
our  sonthem  coast.  The  collection  tamed  over  to  the  Mnsenm  was 
much  larger  and  contained  mauy  more  QOTeldes  thau  that  made  by 
the  Albatross  in  the  same  region  and  the  Caribbean  Sea  the  previons 
year,  and  the  unassorted  materials  filled  nearly  1,000  packages  of  all 
sizes.  Of  most  Interest  was  a  series  of  Beveral  bnndted  Bpecimeus  of 
sea-lilies,  mostly  collected  off  Havana,  Cuba,  and  representing  the 
various  stages  of  growth  of  two  species  of  Pentacrinus  and  of  one  of  .' 
Rhimsrinut.  Over  30  species  of  Echini,  or  sea-nrcbins,  were  also  con- 
tained in  the  collection,  and  other  divisions  of  the  Ecblnodermata,  as 
well  as  the  Gceleuterata,  Grostucea,  and  Mollnsca,  were  very  fully  rep- 
resented. The  batbymetrical  range  covered  by  these  explorations  ex- 
tended from  Ihe  shore  level  to  a  depth  of  1,467  fathoms.  Prof.  A. 
E.  Verrill,  of  New  Haven,  has  transferred  to  the  Mnsetun  over  1,000 
packages  of  identified  specimens  resnlting  fh^m  the  explorations  of 
tbe  Fish  Commission  in  former  years.  Mr.  Henry  Hemphill  continued 
liiM  collecting  on  the  Florida  coast,  begno  the  previous  winter,  until 
Iklarch  of  this  year,  and  has  contribated  several  cases  of  specimens 
belougiug  to  many  groups.  Tbe  other  principal  accessions  hare  been 
it  line  series  of  the  sea-arohins  and  star-fishes  of  the  west  coast  of 
Mexico  &om  Mr.  A.  Forrer,  numerous  specimens  of  Pacific  corals  and 
echinoderms  from  Br.  B.  E.  0.  Steams,  and  tbe  collection  of  marine 
iDvertebrates  made  by  Lient.  George  M.  Stoney,  D.  S.  K.,  in  Alaska, 
in  1881.  Mach  progress  has  been  made  in  the  determination  and  cat- 
aloguing of  specimens.  Prof.  Walter  Faxon  has  completed  bis  studies 
of  tbe  collection  of  crayfishes,  which  is  now  tbe  second  in  the  Uuite<1 
States  in  size  aud  number  of  species,  being  exceeded  only  by  tbat 
at  the  Hnseom  of  Comparative  Zoology,  Cambridge.  It  contains  46 
North  American  species.  The  collection  of  bcbini,  which  holds  the 
,  same  relative  rank,  has  also  been  almost  completely  identified,  and  other 
groups  are  being  rapidly  worked  over.  In  Jane  the  west  hall  of  the 
Smithsonian  building,  devoted  to  tbe  exhibition  of  marine  invertebrates, 
was  opened  to  tbe  public,  and  altboagh  the  collections  now  displayed 
fill  only  the  wall  cases  snrronnding  tbe  room,  they  present  a  very  credit- 
able appearance,  aud  all  the  groups  belonging  to  this  department  are 
represented  to  a  greater  or  less  extent.  Tbe  dried  collections  not  on 
display  have  been  mostly  transferred  to  the  northwest  gallery  of  tbe 
main  hall,  which  will  also  serve  as  a  general  work-room  for  tbe  depart- 
ment. Soon  after  the  middle  of  Jane  the  curator  and  bis  assistants 
left  for  Wood's  Holl,  Mass.,  to  take  part  in  the  summer  explorations  of 
tiie  United  States  Fish  Commission. 
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Department  of  Invertebrate  FossUs  ( Paleozoic).  —Mr.  Charles  D.  Wal- 
cott,  honorary  curator  of  this  department,  reports  that  Ills  principal 
work  has  cousisted  in  identifying  and  labelling  a  collection  of  Carbon- 
iferona  fossils  which  were  in  the  old  Smithsonian  collection.  This  work 
is  now  well  advanced,  and  will  soon  be  completed  as  far  as  identifying 
the  species  from  the  old  records  can  be  done.  In  the  laboratory  the 
time  of  the  ctirator  has  been  chiefly  devoted  to  the  preparation  and 
stsdy  of  the  Cambrian  fannas  of  ITorth  America.  This  has  been  done 
in  connection  with  his  work  for  the  Geological  Snrvey.  A  large  num- 
ber of  types  and  a  great  quantity  of  specimens  of  described  species 
will  be  added  to  the  iUuseam  collections  as  a  result  of  'this  work.  A 
number  of  minor  accessions  have  been  received  from  various  persons 
throughout  th«  country.  A  large  addition  was  made  to  the  collection 
in  the  latter  part  of  1884,  a  full  discussion  of  which  was  presented  iu 
the  report  for  that  year,  and  another  valuable  contribution  from  the 
Geological  Survey  will  probably  be  made  in  the  latter  paxt  of  the  pres- 
ent year. 

Department  of  Invertebrate  Foasils  {Meso-oenozoic). — Dr.  Charles  A. 
White,  the  honorary  curator  of  this  department,  states  that  a  number 
of  important  accessions  have  been  received  during  the  first  six  montlia 
of  this  year,  and  that  some  of  them'  constitute  new  additions  to  the  col- 
lection. Descriptions  of  these  have  been  ])ubltsbed  in  the  various  bul- 
letins of  the  United  States  Geological  Survey.  The  work  of  preparing 
the  collections  of  the  Museum  has  been  in  progress,  and  the  installation 
of  types  has  been  commenced.  Since  the  beginning  of  the  year  con- 
siderable space  has  been  assigned  to  this  department  in  the  gallery  of 
the  Smithsonian  Institotion,  and  the  work  of  preparing  materials  for 
exhibition  has  steadily  progressed.  The  space  in  the  southeast  court 
of  the  Museum  building  is  occupied  by  specimens  belonging  to  this  de- 
partment which  have  been  turned  over  by  the  Geological  Survey  to 
the  Museum,  and  in  this  court  the  collections  are  prepared  for  instal- 
lation. 

Departments  of  Fossil  and  Recent  Plants. — Prof.  Lester  F.  Ward,  cura- 
tor, reports  that  the  work  of  his  department  was  exclusively  confined 
to  fossil  plants  until  near  the  close  of  the  year  1881,  and  no  collections 
of  recent  plants  were  received  until  February  last,  when  rooms  were 
assigned  to  him  for  the  purpose,  and  the  large  Joad  collection  from 
Kew  was  placed  in  his  charge.  With  this  Professor  Ward  Joined  his 
own  collection,  consisting  of  nearly  5,000  species.  The  two  collections 
combined  form  a  nucleus  of  not  less  than  14,000  species,  including 
twice  as  many  herbarium  specimens  for  a  future  herbarium.  He  sub- 
mits the  following  suggestion: 

"All  botanical  collections  have  for  many  years  been  turned  over  to 
the  Department  of  Agriculture,  to  be  cared  for  by  the  botanist  of  that 
Department.  When  in  18S1  I  was  requested  to  take  charge  of  the 
fossil  planta  of  the  National  Museum,  and  ooDsented  to  do  bo,  I  per- 
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ceired  at  once  the  great  iucoavenieDce  which  this  arrangement  wonld 
caase  to  the  department  of  fossil  plantt<.  The  collectious  of  fossil  plants 
were  largely  Qcdetermined,  and  required  to  be  studied  and  identified. 
Most  of  them  were  from  recent  formations,  and  represented  types  of  veg- 
etation still  living,  requiring  constant  comparison  with  the  recent  forms 
to  be  seen  in  herbaria.  Even  the  installation  and  cure  of  those  that  were 
named  necessitated  sncb  comparison,  and  the  difflcnlties  of  this  n&tnre 
that  were  enconntered  were  very  great.  It  was  rarely  possible  to  carry 
the  fossils  to  tlie  Department  of  Agriculture,  and  as  it  was  nsaally 
necessary  to  search  tbrongh  large  families  of  plants,  the  temporary 
transportatiou  of  the  botanical  specimens  was  still  more  impracticable. 
I  therefore  early  began  to  urge  the  establishment  at  the  Mnsenm  of  a 
permanent  collection  of  the  plants  still  growing  in  America  and  other 
countries  where  the  analogues  of  fossil  plantx  were  likely  to  ocoor. 
While  I  am  highly  gratified  at  the  progress  in  this  direction  already 
made,  as  reported  above,  it  must  however  be  evident  that  only  a  begin- 
ning has  thus  far  been  made,  and  that  the  present  collection  of  living 
plants  is  still  very  inadequate.  The  Joad  collection  represents  chiefly 
the  flora  of  BoDthera  Europe,  which  is  widely  different  from  all  Tertiary 
floras,  and  especially  so  from  the  Cretaceous  and  Tertiary  floras  of  Nortii 
America.  The  collections  that  I  have  made  are  ezclnsively  American, 
and,  so  far  as  they  go,  are  valuable  aids  to  the  stndy  of  American  fossil 
plants,  but  they  are,  of  course,  too  limited  in  extent  to  be  tmsted  in 
critical  cases.  The  parts  of  the  world  next  after  those  in  Xorth  Ameri> 
ca  with  which  oar  fossil  floras  most  closely  agree,  are  Eastern  Asia,  the 
East  Indies,  Australia,  and  South  Africa,  and  from  all  these  vast  re- 
gions scarcely  any  representatives  are  to  be  found  in  the  present  her- 
barium of  the  National  Mnsenm.  it  is  therefore  highly  desirable,  aa  a 
neceaBary  adjunct  Go  the  department  of  fossil  plants,  and  aside  from 
the  still  greater  desideratum  of  establishing  a  truly  national  herbarium 
At  the  Museum,  that  all  reasonable  effbrts  be  made  to  enlarge  and  en- 
rich the  botanical  eollectious." 

The  technical  botanical  work  of  thedepartmeut  has  been  intrusted  to 
Hr.  Frank  H.  Koowlton,  who  in  addition  to  identifying  and  installiog 
the  material,  has  devoted  much  time  to  bibliographical  reseaieb,  and  to 
tlte  development  of  the  sectional  libruy.  Very  large  collections  have 
been  made  by  Mr.  A.  L.  Schott  daring  the  spring  and  summer  months 
from  the  parks  and  gardens  of  the  city.  These  collections  are  designed 
primarily  to  aid  in  the  preparation  of  a  catalogue  of  the  omamentat  plan  ts 
of  Washington,  bat  while  serving  this  purpose,  they  are  at  the  same  time 
T^lnable  accessions  to  the  herbarium  and  highly  useful  in  connection 
with  the  study  of  fossil  plants.  In  collecting  and  preserving  these  speci- 
mens Mr.  Schott  has  shown  great  indnstr^  and  skill,  in  addition  to 
this  work  Mr.  Schott  has  undertaken  the  preparation  of  a  check-list  of 
genera  from  the  "GeneraPlantaram"  of  Bcntbam  and  Hooker,  of  which 
about  half  the  manoscript  was  completed  at  the  end  of  June.  The  time 
of  the  curator  was  almost  exclusively  spent  in  the  study  and  determina- 
tioa  of  fossil  plants  collected  by  himself,  and  over  one  hundred  species, 
many  of  which  are  new,  were  identified  and  will  be  duly  incorporated 
in  the  Museum  ooUectioos. 
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Department  o/MineraU, — This  department  has  been  under  the  charge 
of  Prot  F.  W.  Otarke,  assisted  by  Mn  William  S.  Teatee.  There  hare 
been  made  during  the  first  half  of  the  year  S34  entries,  representing 
2,137  specimens,  ali  of  which  ore  new  accessions,  except  138  specimens 
which  were  foaod  in  the  old  collectioua  without  evidence  of  having  been 
previously  catatogaed.  Eighteen  sets  of  minerals  have  been  sent  out 
as  exchanges,  comprising  abont  1,200  specimens,  and  macb  valuable 
material  has  been  obtained  in  retnrn.  This  department  was  represented 
at  New  Orleans  by  collections  of  the  minerals  from  which  are  obtained 
gems  and  ornamental  stones,  and  also  by  a  collection  of  cat  and  polished 
stones.  These  collections  attracted  the  general  attention  of  connois- 
senrs  and  visitors  at  the  Exposition.  The  minerals  were  classified  after 
Dauf^B  system,  and  were  arranged  in  seven  flat-top  table-cases.  The 
gems  were  displayed  in  two  cases,  the  specimens  being  mounted  on 
white  and  black  velvet  pads.  This  dejiartment  did  not  secare  a  large 
amoant  of  new  material  from  the  Kew  Orleans  Exposition,  most  of  t^e 
mineral  collections  on  exhibition  belonging  to  private  individaals,  to 
whom  the  agents  were  responsible  for  the  safe  return  of  their  specimens- 
One-half  of  the  southwest  court  has  been  assigned  to  this  department 
as  its  exhibition  space,  and  the  coUeotions  have  been  removed  thither. 

D^artment  of  Lifftologg  and  Phgeieal  Geology. — The  carator,  Mr. 
George  P.  Merrill,  was  on  duty  at  the  Kew  Orleans  Exposition  at  the 
beginning  of  the  year,  but  has  nevertheless  accomplished  very  satis- 
factory results  in  the  work  of  reinstalling  the  collections  npon  the  ex- 
tended floor-space  recently  assigned  to  this  department.  The  opening 
of  the  year  foaod  the  affairs  of  this  department  in  a  quiescent  though 
somewhat  oonflised  state,  owing  to  the  fact  that  since  the  preceding 
July  the  entire  energies  of  the  working  force  bad  been  devoted  to  the 
preparation  of  the  exhibit  designed  for  the  New  Orleans  Exposition, 
and  the  regular  work  of  the  Mneenm  had  consequently  fallen  behind. 
The  special  exhibit  was  completed  lat«  in  December  and  the  extra 
hands  discbfu'ged.  This  exhibit  consisted  of  (1)  a  collection  of  368 
specimens  of  building  and  ornamental  atones  of  the  United  States  in 
the  form  of  foor-inch  cnbes;  (2)  a  collection  of  some  12  specimens  of 
foreign  and  native  marl>le8  in  the  form  of  polished  slabs;  (3)  a  collec- 
tion of  150  specimens  of  rock-forming  minerals;  (4)  a  collection  called 
a  "stnictnral  series,"  intended  to  represent  all  the  common  forms  of 
rock  stmctare  and  textare;  (5)  a  collection  of  198  specimens  of  rock 
illostrating  the  geology  and  lithology  of  the  Comstock  lode  and  Wa- 
shoe district,  Nevada ;  and  (6)  a  litbological  collection  comprising  50O 
specimens  of  varioas  rocks;  this  last  together  with  numbers  3  and  4 
forming  a  part  of  the  regular  educational  series  of  the  Mnseom.  Aa 
these  collections  were  all  full;  described  in  the  report  of  this  depart;- 
ment  for  1884,  no  farther  reference  to  them  in  this  place  is  necessary. 
The  large  quantity  of  building-stone  and  other  material  occupying 
the  space  in  the  southwest  court,  was  removed  and  stored  temporarily 
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hi  a  shed  oatside  the  easreni  eiitraoce  to  the  HoBenm,  tbe  court  being 
thns  available  for  exhibition  pnrposea.  By  a  reassignment  of  exhibi- 
taon  space,  the  exhibition  area  of  this  department  vas  made  to  inclade 
the  whole  of  tbe  vest-sontb  range,  instead  of  a  portion  of  this  range 
nnd  a  portion  of  the  conrt,  as  heretofore.  The  new  aitangement  is 
vastly  preferable  both  on  account  of  tbe  better  light  tbns  obtained  and 
of  greater  convenience  in  arranging  and  classifying  tbe  exhibit.  In  May 
the  force  of  the  department  was  again  increased  by  tbe  addition  of  one 
aid,  one  clerk,  and  three  stooe-outters,  and  the  preparation  of  a  collec- 
tion of  building-stones  commeoced  for  tbe  American  Mnsenm  of  Natural 
History  in  New  York.  Tl^is  collection  will,  when  complete,  comprise  not 
less  than  one  thonsEUid  specimens,  and  an  eqoal  number  of  tbin  sections 
for  microscopical  study.  This  work  was  still  in  progress  at  the  end  of 
Jane.  The  nnmber  of  entries  in  the  department  catalogue  daring  the 
ffli  months  has  been  486,  comprising  some  700  specimens.  Tbese  will' 
Ik  fully  described  in  the  Museum  report  for  tbe  first  half  of  1885.  Con- 
siderable time  has  been  devoted  to  tbe  preparation  of  the  various  ex- 
hibition series,  particularly  those  included  under  lithology,  and  histori- 
cal, dynamical,  and  stntctaral  geology.  Tbe  last  three  are  as  yet  far 
from  completion,  and  at  the  present  rate  of  progress,  which  is  neoes- 
Barily  very  limited,  must  eo  continue  for  several  years.  On  this  point 
Mr.  Merrill  comments  as  follows: 

"I  may,  perhaps,  be  pardoned  for  mentioning  here  the  fact  that  from 
past  experience,  I  am  convinced  that  tbe  only  satisfactory  way  in  which 
tliese  lastoamed  branches  of  my  department  can  be  built  up,  is  to 
allow  the  curator,  or  some  experienced  person,  a  certain  sum  of  money 
to  be  expended  either  in  the  purchase  of  collections  under  his  direct 
Bopervision,  or  of  especially  desirable  material.  A  very  considerable 
portion  of  tbe  malarial  now  necessary  for  this  purpose  is  of  snch  a 
nature — principally  on  account  of  tbe  bulk  and  weight  of  the  speci- 
mens — as  to  be  beyond  tlie  scope  of  tbe  ordinary  collector,  and  in  too 
little  demand  to  be  found  in  many  of  tbe  natural-history  stores.  I 
might  mention  snch  examples  as  fault  stmcture,  examples  of  folds, 
contortion,  false  bedding,  &c.,  which  can  scarcely  be  obtained  by  other 
than  tbe  means  snggested." 

D^MrtJuent  of  Metallurgy  and  Eeonomie  OeoJogy.— At  the  opening  of 
the  year  the  curator,  Mr.  F.  F.  Dewey,  was  still  detained  at  New  Or- 
leans, arranging  the  collection  which  had  been  sent  from  his  depart- 
ment to  the  Exposition,  and  he  did  not  retnm  to  Washington  till  the 
middle  of  January.  The  design  of  the  special  exhibit  of  this  department 
van  to  show,  as  &r  as  the  time  and  means  -at  his  disposal  would  per- 
mit, the  prominent  occurrences  of  each  metal,  the  methods  of  extract- 
ing ttie  metals  item  their  ores,  and  the  ntilization  of  the  metals.  To 
these  were  added  a  few  illastrations  of  non-metallic  ores  and  their 
atilizatioo,  including  a  very  extensive  and  valuable  illustration  of  the 
coal  industry.  Most  of  the  ore  material  was  selected  from  tbe  Museum 
collection,  and  only  a  very  few  new  collections  were  made.  These  lat- 
ter were  takeo  npon  a  systematic  plan  representing  the  mine  as  a  unit  ^ 
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ratber  than  to  gather  a  few  specimena  selected  atraodom,  as  is  asaally 
done.  Id  following  tbe  plan,  specimens  were  taken  to  represent  sections 
across  and  ap  and  down  the  vein,  and  to  show  an  averse  of  the  prodact 
of  tbe  veto,  wliile  to  these  were  added  tlie  walla  and  other  interesting 
material.  In  representing  tbe  extraction  and  ntilizatioD  of  the  metals, 
tbe  plan  adopted  was  to  begin  with  tbe  ore  aa  it  leaves  the  mine,  and  to 
follow  it  tfarongb  tbe  variona  steps  in  all  tbe  operalaoBs  to  tbe  production 
ofthe&ni8hedarticle,sbowiDg,when  possible,  every  material  en  teringinto 
each  operation,  aa  well  as  every  product  of  each  operation.  In  the  caee  of 
coal,  the  collections  were  based  largely  on  the  ethnological  aapeota  of  the 
qnestion,  and  tbns  included  many  specimens  aside  from  those  of  an  eco- 
nomic or  geological  value.  Througfaont  the  new  collections  of  the  depart- 
ment special  attention  has  been  paid  to  gathering  aa  fall  and  complete  a  de- 
scription of  everything  shown  as  possible,  while  the  pictorial  side  of  the 
question  has  been  treated  very  elaborately  and  inclades  aome  views  of  the 
interior  of  a  coal  mine  taken  by  electric  light,  tbe  first  views  of  the  kind 
ever  produced.  Tbeae  collections  form  a  baais  for  a  fall  and  complete  rep- 
resentation of  the  mineral  resources  of  the  conntry,  and  it  is  hoped  that 
they  will  increase  antil  tbey  shall  have  attained  their  highest  educa- 
tional value.  Tbey  have  been  fully  described  in  Museum  Circular  No. 
31.  The  regular  force  of  the  department  having  been  reduced  to  a 
scientiSc  assistant  and  a  laborer,  the  work  of  preparing  tbe  collectiona 
in  the  Mnsenm  has  been  at  a  comparative  standstill  doring  tbe  fiiat 
half  of  the  year.  The  laboratory  of  this  department  baa  been  moved  to 
the  second  floor  of  tbe  aonthwest  pavilion,  and  tbe  work-room  on  the 
floor  of  tbe  Mnaeum  has  been  cleaned  ont  and  apaee  prepared  for  ex- 
hibition purposes,  so  that  now  the  entire  work  of  preparing  material  for 
exhibition  has  been  concentrated  into  one  place.  Tbe  work  of  investi- 
gating tbe  Kew  Orleans  material  has  been  carried  on  aa  far  as  practi- 
cable, and,  with  the  assistance  of  Mr.  Allen,  a  number  of  very  valuable 
analyses  have  been  made.  A  large  nnmber  of  accesaiona  have  been  re- 
ceived, among  wbioh  may  be  specially  mentioned  a  collection  fh>m  tbe 
Argo  workft,  presented  by  Hon.  N.  P.  Hill,  a  aeries  donated  by  tbe 
Copper  Queen  Company,  and  a  series  of  apatite  from  many  localities, 
presented  by  Pickford  &  Winkfleld,  of  London,  England.  In  tbe  middle 
of  May  tbe  curator  returned  to  New  Orleans  to  pack  up  the  collection 
and  to  solicit  contributions  for  increasing  tbe  value  of  the  permanent 
collections.  No  attempt  was  made  to  obtain  large,  entire  collections 
without  regard  to  tbeir  valne  to  the  Museum,  requeste  being  made 
for  material  of  only  two  classes,  i.  e,,  that  of  intrinsic  value,  and  such 
aa  would  fill  gaps  in  our  permanent  collectiona.  Thia  effort  waa  ao 
anccessful  that  much  very  valuable  material  was  obtained  and  some 
of  the  most  important  gapa  were  filled.  Among  the  former  should 
be  especially  noticed  the  important  and  interesting  collection  received 
&Y>m  Mexico,  and  among  the  tatter  the  valnable  series  of  iron  orea  from 
the  Menominee  region  in  Michigan.    After  tbe  retom  of  tbe  corator  to 
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Washington  io  Jtuie,  t^e  collection  presented  to  the  Musenm  by  the 
American  Institute  of  Mining  Engineers,  aod  which  has  for  some  years 
been  stored  in  Philadelphia,  onder  the  care  of  Mr.  Thomas  Donaldson, 
eofflmenced  to  arrive  and  claimed  his  attention  daring  the  remfunder  of 
tlie  fiscal  year. 

*  BUBBAF  OF  ETHNOLOGY. 

For  oontiiiaing  the  prosecntion  of  ethnological  researches  among  Qie 
North  American  Indians  daring  the  year  1885,  under  the  general  snper- 
Tidon  of  the  Smithsonian  Institution,  an  appropriation  of  f  40,000  was 
made  by  Congress.  The  charge  of  this  interesting  work — so  valuable  for 
the  advancement  of  anthiopological  knowledge — still  remains  nnder  the 
efficient  direction  of  M^.  J.  W.  Powell. 

The  explorations  in  this  field  for  the  ooUedaon  of  information  aud 
material,  being  mainly  conducted  daring  the  sommer  months,  th^  re- 
sults cannot  be  collated  and  discussed  till  late  in  the  fall.  And  as  the 
present  report  is  bronght  down  only  to  the  Ist  of  July,  a  notice  of  the 
operations  of  this  Borean  for  the  yetu'  1886  most  necessarily  be  post- 
poned antil  the  next  annnal  report. 

OOTTED  STATES  GEOLOGICAL  STJBVBT, 

While  this  important  branch  of  the  public  service  is  in  its  organlsa> 
tion  entirely  independent  of  the  Smithsonian  Institution,  yet  its  inti- 
mate  relations  to  the  latter,  not  only  in  the  advancement  of  original 
Ktentiflo  research,  bat  particularly  in  the  valuable  contributions  made 
by  it  to  the  stores  of  the  Ifational  Museum,  have  seemed  to  justify  an 
KDnnal  summary  of  its  general  operations.  JSaj.  J.  W.  Powell  continues 
to  administer  in  a  highly  satls&ctory  manner  the  responsible  dnties  of 
his  poeidoD  as  Director  of  the  Survey. 

In  this  depfutment  also,  as  in  that  last  referred  to,  the  field  work  is 
BtiU  in  progress  at  the  closing  of  this  report.  And  hence,  for  the  rea- 
Mm  assigned,  no  details  of  the  work  and  its  results  can  here  be  given. 
The  character  of  the  geological  operations  for  the  year  will  be  concisely 
presented  in  the  report  of  ISSS-'SS. 

THE  UNITED  STATES  PISH  COMMISSION. 

Hie  work  <^  the  Commission  has  been  proseonted  oo  about  the  same 
scale  as  during  the  year  1884,  the  usual  attention  bding  paid  to  the  pio- 
dactioD  of  trout,  salmon,  whltefish,  and  other  species,  and  to  the  gen- 
eral investigations  into  the  fisheries  of  the  country. 

The  steamer  Albatross,  which  was  sent  to  the  Gulf  of  Mexico,  partly 
to  represent  the  United  States  Fish  Commission  at  the  New  Orleans 
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Espositioii  and  partly  for  the  prbsecutioo  of  research,  wag  very  succeBS- 
ful  in  her  tuiBsioD,  attracting  much  attention  at  the  exhibition,  and 
making  many  important  explorations.  Included  in  these  was  a  abort 
visit  to  Ckmnmel,  nn  island  off  the  coast  of  Yucatan,  where  many  new 
species  of  vertebrate  animals  were  secured. 

The  investigations  made  at  Wood's  HoU  will  bo  detailed  in  the  next 
report,  as  the  work  was  begun  after  June  30,  which  represents  the  limit 
of  the  present  report. 

fiespectfnlly  submitted. 

SPENCER  F.  BAIED, 
Seeretmrjf  Smithsonian  InttitutUm. 
WASHmoTON,  Julf  1, 188K. 
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BEPORT    ON    SMITHSONIAN  EXCHANGES,   JANUAET  1  TO 
JUNE  30,  1885. 

By  George  H.  Boehmer. 

office  wobe. 

Oa  my  returu  fi'oui  an  official  mission  to  Europe  as  t^peciat  agent  for 
the  intemationat  exchange  of  official  palilic  docuiuetits  of  tbe  T7uite<l 
States  GoverDinent  with  foroigii  powers,  to  wliicli  position  I  had  boeu 
appointed  by  yourself,  and  at  the  request  of  Mr,  Spofford,  the  Libia- 
naD  of  Ooiigress,  on  July  22, 1884,  I  resumed  charge  of  the  Exchange 
Office  on  March  1,  1885.  One  of  mj'  first  duties  was  the  preparation  of 
report*)  to  (1)  the  Smithsonian  Institution,  as  the  agent  of  exchange  of 
the  United  States  Government,  and  (2)  to  the  Library  of  Congress,  as 
the  benefici»ry  nnder  the  Congressional  act  establishing  this  system  of 
exchauge.  The  latter  report  is  a  manuscript  of  620  pages  of  (42'1ine) 
foolscap  paper,  and  wilUu  all  probability  be  presented  to  Congress  by- 
the  Librarian  of  Congress  through  the  Joint  Committee  on  the  Library. 
The  report  to  the  Smithsonian  Institution  is  a  manuscript  of  over  500 
pa^en  foolscap,  and  comprises ;  (a)  Letterof  transmittal;  (6)  historical 
sketch  of  international  exchanges;  (c)  journal;  ((^)  correspondence ;  [e) 
bibliographical  list  of  official  and  scientific  publications  made  by  the 
Giiveromeut  departments  and  scientific  and  learned  societies  located  in 
Berlin,  Germany.  This  list  is  as  complete  as  could  be  collected  during 
the  compnrativelyMhort  sojourn  in  that  city.  Of  this  report  only  the 
letter  of  transmittal,  exhibiting  a  r^sum^  in  a  condensed  form  of  (be 
work  performed,  snccess  attained,  and  certain  observations  made  abroad, 
■will  be  given  in  the  present  statement,  under  the  beading  "Government 
Gxcbant^e  Division." 

Special  attention  had  been  given  in  all  the  countries  visited  to  the 
c»llecting  of  reliable  information  and  material  to  aid  in  the  correction 
of  the  "list  of  foreign  correspondents."  In  this  endeavor  1  met  with 
the  most  generous  assistance  on  the  part  of  all  officials  to  whom  I  made 
known  my  wishes,  and  a  full  list  of  the  uo-operators  in  this  enterprise 
will  be  presented  in  the  new  and  revised  list  prepared  from  the  mate- 
rial collected  and  now  ready  for  publication.  This  now  list  comprises 
ov<?r  4,000  titles,  while  the  last  one  published  by  the  Institution  had 
only  2,001. 

The  regular  office  work  has  received  proper  attention,  and  the  first    ■ 
bis  months  of  the  present  year  close  with  a  record  never  attained 
before. 
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The  Record  IHm»um.-~T\ie  daties  of  tbis  office  liave  become  so  Domer- 
ODs,  that  an  addilional  aseistant  was  tbis  year  allowed.  Tbe  vrork  of 
this  divisioD  now  embraces  all  the  records  and  card  catalogaea  under 
tbe  system  adopted  on  the  Ist  of  Jannary,  1886.  Under  tliis  Bystem 
all  excbauges,  'whether  incoming  or  oatgoing,  foreign  or  domestic,  aAer 
verifying  the  correctness  of  the  sending,  are  entered  on  a  blotter — tbiu 
work  being  done  by  the  assistants  in  the  foreign  and  domestic  exchange 
division,  respectively ;  these  blotters  are  then  tranBcribed  by  tbe  clerks 
of  tbe  record  division  in  the  day-book,  from  which  the  ledger,  repre- 
sented by  a  card  catalogue,  is  posted.  In  addition  to  these  duties,  it 
devolves  on  the  clerks  of  this  division  to  prepare  the  invoices  for  the 
outgoing  exchanges,  and  to  credit  on  the  ledger  the  acknowledgments 
sent  by  recipients  of  exchanges,  and  to  record  and  file  letters,  bills  of 
lading,  &c. 

The  following  statement  exhibits  the  work  done  in  this  division  dar- 
ing tbe  first  six  months: 


Description. 


Foreign  owds  in  OM 

Domeatio  csrdH  laiue 

Domestio  entries  made 

Foreign  entries  made , 

Invoices  written 13,iiT6 

Goreminent  paoks|(es  received 61,600 

Miacel  lun  eons  packages  Teoeived 14,043 

Letters  entered 

The  Foreign  Exchange  Division. — Since  Janliarj' 1,1885,3^,921  packages 
have  been  received  in  this  division  and  383  boxes  sent,  inclnding  the 
Uovernmeot  exchanges.  A  comparative  statement  of  boxes  sent  dar- 
ing corresponding  periods  of  former  years  present  the  following  results : 


Boxes. 

jl880. 

1881. 

1882.  1  lesi. 

1884. 

1885. 

NiiDilnr 

i   '^ 

155 

)66  1    ItM! 

350 

383 

The  year  1884  exbil)ited  an  extraordinary  increase  in  the  transmis- 
sions, which  was  largely  due  to  na  arrangement  for  exchanges  on  the 
part  of  the  United  States  Patent  Office  with  foreign  Governments  by 
which  G2  large  uukch  were  sent  abroad  through  the  Smithsonian  Insti- 
tution in  June  of  that  year.  But  notwithstanding  tbis  nnusaal  send- 
in^i  the  lust  six  mouths  show  an  incrtase  of  33  bo3:es  over  the  tiimil.ir 
period  of  1S81.  A  detailed  list  will  be  presi'itted  in  the  statistics  of 
exchanges. 

Owing  to  tbe  large  addition  in  the  work  required  under  tbe  present 
system  of  preparing  blotters,  &c.,  and  in  consideration  of  the  regular 
increase  both  in  incoming  and  outgoing  exchanges,  two  (tempmaiy) 
assistants  have  been  employed.  . .  i ,  C  i(K><^?lc 
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The  Dometiie  Etehange  Diviaitm. — ^Ttae  work  performed  in  tbis  diviBion 
between  Jumary  1, 1886,  and  Jaae  30, 1886,  is  as  follows : 


Total  paekagM  diBtribnted.. 

AoDomiceineDta  mitten 

Addrenea  written 

Eotriea  made  in  blotter! 


While  now,  as  compared  with  1884,  the  nnmber  of  packages  dietrib- 
nted  does  uot  apparently  present  ao;  marked  increase,  it  mnst  be  re- 
membered (bat  antil  the  end  of  Angust,  1884,  all  books  for  the  Smith- 
aonian  InstitntiOD,  whether  received  by  mail  or  otherwise,  were  entered 
on  the  exchange  record;  bnt  since  then  the  books  for  the  Smithsonian 
Institntion,  coming  by  mail,  were  sent  direct  to  the  Smithsonian  Li- 
brary without  pasBiug  through  the  ezcbanges.  Thus,  while  the  num- 
ber of  entries  on  the  exchange  records  has  apparently  remained  the  same, 
an  increase  has  in  reality  taken  place,  the  extent  of  which  is  ret>resented 
by  the  number  of  packages  sent  direct  to  the  Smithsonian  Library. 

TISIT  TO  EUBOPE. 

The  Oovemment  Exchange  IHvision. — On  the  22d  of  July,  1884,  hav- 
ing been  appointed  as  special  European  agent  of  the  Library  of  Con-> 
grees  for  exchanging  the  official  pnblications  of  the  United  States  Gov- 
ernment for  like  poblications  of  foreign  Qovemments,  in  accordance 
with  the  Oongressional  acts  of  March  2,  1867,  and  July  2, 1868, 1  ven- 
ture to  here  present,  as  a  concise  statement  of  tbe  business  accom- 
pliflbed,  a  reproductioo  of  the  letter  traDSmittiu;r  the  formal  report: 

"Obediently  to  the  iustnictiona  received,  and  provided  with  letters 
of  credence  (1)  from  yonrself  to  the  correspondents  of  the  Institntion 
abroad,  (2)  from  Mr.  Spofford,  on  behalf  of  the  Library  of  Congress  to 
tbe  officers  in  charge  of  Government  exchanges  in  Enrope,  and  (3) 
fh>m  tbe  Department  of  State  to  the  officers  of  tbe  diplomatic  and 
consnlar  corps  of  tbe  United  States  in  Europe,  I  left  on  my  mission  on 
tbe  24th  of  July,  1884,  and  successively  visited  the  executive  depart- 
ments of  the  following  countries :  Germany,  Prassia,  Saxony,  Denmark, 
Nwway,  Sweden,  Finland,  Hussia,  Austria,  Hungary,  Bonmaiiia,  Ba- 
varia, Switzerland,  Wurtemberg,  Belgium,  Holland,  England,  Italy,  and 
France  (several  of  them  repeatedly),  obtaining  immetliate  results  far 
above  all  expectations,  and  securing  tbe  promise  of  farther  valuable 
returns.  In  most  of  tbe  conntries  visited  even  the  promise  of  two  com- 
plete sets  of  official  publications  has  been  secured,  while  the  Govern- 
ment of  the  United  States  furnishes  only  one  single  copy  to  each  of  the 
exchanging  states.  Austria  has  been  added  to  the  list  of  exchanging 
Governments,  and  Germany  and  Prnasiiv  are  also  expected  to  be  repre- 
sented in  a  decifled  majority  of  their  respective  publications. 
'One  of  the  paragraphs  of  instmctioii,  specifying  the  kind  Of  doco- 
H.Mi8.15 4  r        .1    '..tKI^^IC 
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mente  e8i>eciiilly  desired  by  the  Librarian  of  Congrese,  meatioDS,  among 
othdre — 

"  (a)  Complete  seta  o(  the  laws  of  each  conntry. 

"(f>)  Joiiraalij,  &g.,  of  parliamentary  bodies. 

"(c)  {listoricai  publicatioiiB. 

"  In  compliance  with  this  paragraph  1  desire  to  state  that  oo  the  part 
of  all  tlie  Govemments  visited  the  promise  has  been  cbeerflillj  given 
(including  even  that  of  Grermany  and  PrusBla),  and  a  namber  of  them 
have  already  redeemed  their  promise.  Large  collections  have  been  re- 
ceived from  the  Governments  of  Sweden,  Norway,  I>enmark,  Hongary, 
Saxony,  Wurtemberg,  Brtvaria,  Holland,  Italy,  France,  and  Switzer- 
land, while  in  fnruiahing  collections  of  lawe  those  of  Wnrtemberg  and 
Bavaria  stand  pre-emineDt,  the  collection  ftx)m  the  former  extending 
from  the  year  1289  to  the  present  day.  This  is  not  a  Government  pnb- 
licatioD,  bnt  a  private  enterprise.  '  The  complete  work  bad  to  be  pur- 
chased by  the  Government  of  Wurtemberg,  and  is  now  being  presented 
to  the  Government  of  the  United  States  in  appreciation  of  the  many 
and  valaable  documents  presented  nnder  the  Congressional  act  of  Gov- 
ernment documents  exchange,  while  the  collection  from  Bavaria  com- 
prises several  hundred  volumes.  As  regards  historical  publications  the 
Government  of  Switzerland  stands  pre-eminent  in  her  promise  to  sup- 
ply as  complete  a  collection  as  can  be  obtained — a  library  in  itself— 
of  the  historical  works  of  that  Republic,  while  the  Governments  of 
Saxony  and  Italy  have  already  furnished  some  very  valuable  works. 
Of  other  official  publications  a  collection  of  4,500  volumes  of  "  Proc&s- 
verbauxdes  conseils  g^n^ranx  des  DSpartemeuts  Fran9ais,'' received 
from  the  French  Government,  may  be  nameil,  while  the  offer  of  the 
English  Government  of  supplying  the  parliamentary  papers  from  the 
year  1817  to  the  end  of  1881  also  deserves  mention. 

"At  first  I  met  with  great  difBcnlties  and  vexations  in  carrying  out  the 
designated  plan  of  operations,  mainly  owing  to  the  facts  that  all  the 
intercourse  had  been  in  a  very  indirect  way  of  correspondence,  and 
that  an  agent  of  exchange  had  never  visited  the  respective  Govem- 
mente,  among  whom  some  very  singalar  ideas  prevailed  as  to  the  true 
position  of  the  Library  of  Congress  as  regards  this  exchange,  as  well  as 
to  its  relative  position  to  the  Government  of  the  United  States  and  the 
bodies  representing  the  Government  in  its  various  branches,  and  in 
consequence  of  which  some  very  serioos  misapprehensions  and  miscoa- 
stmctions  as  regards  the  purpose  of  this  exchange  had  occnrred, 

"Another  disadvantage  which  soon  became  painfully  uoticeable  has 
its  origin  in  the  entirely  different  organization  and  construction  of  the 
exchange  service  of  the  European  countries  as  compared  with  our  own 
system. 

"  While  the  United  States  Congress  makes  a  liberal  provision  for  the 
printing  and  gratuitous  distribution  of  all  official  publications,  from  the 
most  inexpensive  to  the  most  costly  i)rodnctiori,  in  European  countries 
the  respective  governmental  bun-jiua  and  di^partnients  relieve  them- 
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selves  of  aoy  and  all  aoDoy ances  aod  cost  attending  tlie  'priotJDg  and 
poblisblng  of  their  vurtons  isenes  bj  giving  tlie  maouBcript  in  com- 
mission  to  some  eoterpiising  and  reliable  poblishing  bonse.  Tbaa  tbe 
vork  IB  at  once  thrown  in  the  book  trade  and  represents  a  commercial 
ralae,  and  copies  can  only  be  supplied  through  the  firm  holding  the 
work  on  commisaion.  The  department  may  receive  probably  some  50 
per  cent,  of  the  proceeds  of  the  sales,  which  income  greatly  lessens  the 
cost  of  preparing  the  mannsoript.  The  respective  departments  can 
obtain  copies  only  by  purchase,  and  no  legislation  existing  in  those 
countries  like  our  Oongressiona]  act  aathorizing  the  exchange  of  official 
docnmentS)  the  one  bnrean,  having  audertakeo  the  collecting  and  pro- 
viding for  the  exchange  with  other  Governments,  has  a  very  difficnlt 
task  in  obtaining  from  the  other  departments  the  works  required  fbr 
the  purpose.  It  has  no  right  to  demand,  but  it  is  always  the  suppli- 
cant for  a  favor,  since  such  only  it  can  be  considered. 

*■  Furthermore,  the  bnreaos  of  exchange  established  (on  the  basis 
adopted  by  the  Paris  conventiCn  in  1875)  in  a  number  of  European 
stated  are  gi«atly  restricted  in  their  modus  operandi  by  well-defined 
laws,  which  prescribe  distinctly4hat  the  official  publications  obtained 
in  the  manuer  above  described,  and  purchased  from  funds  exclusively 
allowed  for  the  purpose,  can  be  exchanged  only  for  works  of  the  same  ■ 
(commercial)  value.  This,  however,  is  a  difficult  matter  in  the  case  of 
the  Unit«d  States  publications,  which  represent  no  commercial  value, 
although  they  command  very  high  figures  in  the  book  trade.  I  beg  leave 
here  to  quote  from  an  English  catalogue  the  prices  of  some  of  the  more 
important  United  States  publications — the  figures  reduced  to  American 
carreoey: 


PabUoatioD*. 


Priow. 


CootribntioiiB  to  North  Americui  Ethooloey,  voL  i 

CmtribntiOD*  to  North  AmericaD  Etbuolog;,  vol.  & 

Aiuaiil  B«ports,  Borean  of  Ethnology per  volume.. 

U.  S.  Fish  ComniiMioD  Keporto,  8  volnmeo 

Tenth  Ceiutu per  volnme,  about. - 

TeDihCett»iia.vol.a 

CommerciiU  Eclationa  of  the  United  Ststee,  1B80-18S4 per  Mt.. 

Iron  and  Steel,  J  volumes : 

Anita*]  Bepurt  Secretary  of  War,  18B0 per  set-. 

MioenlBeaoorceiiof  theUnttod  States pet  volame.. 

lliuea  uiil  Hlaing . do 

Paiu  Exhibition . ................... ....per  Bet.. 

flUek  HiUaof  DakoU 

Hajtlta  Surrey,  0  ToIumeB,  4to.-- -.. . 

Hay  den  Surrey,  Annual  Keporta,  IS  volnmea - 

Bayijea  Surrey,  Atlaa  of  Colorado 

King  Survey,  Fortieth  Parallel pec  set.. 

L'.  S.  Geological  Survey  (Powell),  Annaal  Bepocte per  volume.. 

L'.  S.  Geological  Sarvey,  monograph,  vol.  2 , 

L'. K.  Geological  Snrvey,  monograph,  vol.  3 . .. .... 

I'. H.  Geological  Survey/  monograph,  vol.  4 . . ... 

U.  8.  Geological  Survey,  monograph,  vol,  5 

Wbeejer,  Surveys  Went  of  the  100th  Meridian per  set.. 

Debneeaof  Waahiugton 
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"  Herein,  and  in  the  miscoDceptions  above  stated,  we  may  find  an 
explaoatioa  of  tbe  scant  retnrns  the  Ooyeromeat  of  the  United  States 
has  received  and  of  tbe  incompleteness  of  tbe  series  fiirniabed;  and 
thongb,  throngb  tbe  kind  and  heartyco  operation  of  onr  diplomatic  and 
consalar  ofScers,  1  finally  sncceeded  in  placing,  for  a  time  at  least,  tbe  ex- 
changes on  a  sound  basis,  allow  me  tofinggest  that  tbe  means  of  secnring 
for  tbe  Government  of  the  United  States  fbll  retorns  for  tbe  liberal  pro- 
visions made  for  tbe  exchange,  and  of  reaping  tbe  benefit  of  tbe  prom- 
iaea  obtained  fh)m  the  European  Governments  in  the  execution  of  my 
mission,  can  only  be  found  in  the  establishment  of  a  permanent  agency 
in  Earope,  a  precedent  for  which  we  find  in  tbe  Oongressixiual  act  of 
June  26, 1848,  wherein  Oongrees  charged  tbe  Library  Committee  with 
the  nomination  of  an  agent  to  condnct  the  operations  of  the  exchange 
between  France  and  tbe  United  States,  which  ought  to  be  intrusted  to 
a  person  entirely  familiar  with  the  business  and  its  requirements,  who 
Is  to  keep  himself  always  informed  as  to  the  quality  and  quantity  of 
the  pablications  made  by  the  European  Governments,  and  wbo  shotdd 
be  capable  of  jadging  and  selecting  fi-ora  the  works  thus  offered  snch 
as  would  compensate  tbe  Government  of  tbe  United  States  in  the  ftdleet 
meafiore  in  an  exchange,  valae  for  value,  tbe  v^ueof  the  United  States 
publications  being  accepted  as  they  are  quoted  in  tbe  book  trade,  for 
tbe  works  sent  abroad,  in  compliance  with  tbe  Congressional  aote  es- 
tablishing this  ezcbange." 

BXTBNSION  OP  THE   8TBTBM  OP  EXOHANGBS. 

With  two  Governments  preliminary  arrangements  bare  been  made 
for  an  exchange  of  official  pablications,  the  extent  of  which  however 
has  not  yet  been  folly  decided  on.  These  Governments  are  those  of  the 
Bepnblic  of  Uruguay  and  of  the  Empire  of  Aostria.  Thecorrespondenee 
relating  to  these  arrangements  is  here  given : 

KXCHAMOR  WITH  UBUaUAY.    . 

From  Deparfnient  of  Slate,  Waahington,  December  30, 1884,  to  Prof.  8.  F. 
Batrd,  Smithsonian  Institution. 

Dkab  Sib  :  I  inclose  a  copy  of  a  note  from  tbe  Charge  d' Affaires  ad 
interim  of  Urngnay  here,  touching  tbe  wish  of  his  Government  to  form  (or 
accede  to)  conventions  with  other  Governmcuts,  with  a  view  to  provid- 
ing for  exchanges  of  publicatious ;  also  tbe  printed  paper  which  accom- 
panies tbe  same,  and  which  it  is  desired  to  have  returned,  with  your 
comments  on  the  proposition  of  tbe  Uruguayan  Government. 

I  am,  &&, 
Pebd'k  T.  Feblinghuvsen. 
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Imtioure  from  legation  of  Uruguay,  Netc  York,  December  14,  1884,  to 
the  Secretary  of  State,  Wmhington. 

Sir:  I  bave  tlie  houor  to  address  your  excellency  for  the  purpose  of 
briiigiog  to  your  notice,  b;  uivaus  of  the  cop;  herewith  incloaed,  the 
invitation  which  the  Government  of  the  Republic  that  I  represeut  hus 
the  high  honor  to  address  to  you,  for  the  purposes  stated  in  the  note.  It 
extends  this  iuvltatioD  feeling  every  coufldeuce  io  the  lofty  Americnn 
spirit  and  the  good  will  of  the  United  Statce  Oovernmeut. 

I  trouscrihe  to  your  excellency,  in  full,  the  note,  whereby  I  am  in- 
Btmcted  to  bring  to  the  notice  of  your  Qovemment  this  invitation ;  it 
reads  as  follows : 

^^  Montetiieo,  October  29, 1884. 
"  Mr.  ChaBO£  D'AFFAIRES : 

"I  send  you  a  printed  copy  of  the  law  reeently  passed  by  the  honor- 
able ffeneral  assembly  of  the  Republic  providiog  for  tlie  establishment, 
in  the  national  library,  of  a  bureau  which  is  to  be  called  '  The  Central 
Bureau  of  lutematioual  Exchanges  of  Publications.' 

"  lu  pursnauce  of  the  provisioris  of  article  8  of  the  reglementary  de- 
cree of  that  law,  you  will  be  pleased  to  iuvite  the  Goremiuent  to  which 
you  are  accredited,  in  the  name  of  the  Republic,  to  conclude  a  conven- 
tion for  the  exchange  of  publications  on  various  subjects.  Two  objects 
are  had  in  view  by  the  Goverument  in  pursuing  this  course,  viz,  to 
draw  still  closer  the  cordial  relations  which  exist  between  this  Republic 
and  that  of  the  United  Statesof  America,  aud  to  encourage,  by  facilitat- 
ing tbem  as  far  as  possible,  the  knowledge  and  study  of  literary,  scien- 
tific, and  other  questions  amoDgthe  nations  of  America,  whose  advances 
in  progress  and  civilization  must  speedily  place  them  on  a  footing  with 
tiie  most  progressive  nations  of  Europe.  Your  superior  enlightenment 
renders  it  unnecessary  for  me  to  advance  any  arguments  in  order  to  show 
theimportanceof  the  proposed  con vention, or  theadvaotages  which  must 
accme  from  it  to  the  nations  adopting  it.  If,  as  is  to  be  hoped,  the 
United  States  Govemmeot  agrees  to  conclude  the  arrangement  in  ques- 
tioD,  it  may  be  done  on  the  hsiais  of  that  which  already  exists  between 
this  Republic  and  Chili,  or  of  that  concluded  by  Belgium  with  various 
other  nations,  which  yoa  will  find  in  the  inclosed  printed  documents,  if 
the  United  States  Government  does  not  consider  that  certain  modifica- 
tions are  necessary,  which  the  Government  of  this  Republic  is  prei)ared 
to  consider.  Yon  will  be  pleased  to  request  that  Government  to  send 
yoa  a  reply  in  regard  to  this  matter. 

"  Makuel  Heebeea  t  Ober." 

Id  bringing  the  foregoing  note  to  your  knowledge,  and  inclo8iri<,'  the 
printed  copy  of  the  conventi«us  to  which  it  refers,  permit  me  to  hope 
that  the  cabinet  of  which  your  excellency  is  so  distinguished  a  metu- 
bcT  will  not  consider  the  plan  which  I  hereby  bave  the  honor  to  submit 
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as  impracticable,  since  it  wi)l  tend  tpreuder  better  known  in  our  coantry 
the  practical  details  of  tlie  institutions  of  this,  together  with  its  ad- 
vances, which  so  greatly  stimulate  our  own,  while  the  constant  perusal 
of  the  publications  of  our  Bepablic  will  show  the  eagerness  with  which 
American  conotries  of  Spauish  extraction  are  seeking,  in  spite  of  well- 
known  obstacles,  to  secure  for  themselves  a  pennanent  position  among 
the  nations  of  the  modern  world. 

Oablos  Fabini. 


Omtral  Office  of  International  Exchanges  0/ Publications. 

The  Senate  and  House  0/  Repreaentativa  of  the  Republic  0/  Uruguay  in 
general  atsenibly,  (£0.,  resolve  -- 

Article  1.  There  is  established  in  the  national  library  an  office  called 
"  The  Central  OFBce  of  International  Exchanges  of  Publications." 

Article  2.  The  director  of  the  library,  through  the  intermediary  of 
the  office  created  by  the  preceding  article,  will  proceed  to  effect  the  ex- 
change of  official  publications,  and  of  the  literary  and  scientific  works 
which  are  printed  in  the  Republic,  in  conformity  with  diplomatic  con- 
ventions in  force,  and  those  which  the  Kxecative  may  conclude  with 
foreign  Oovemments. 

Article  3.  The  Executive  will  make  the  necessary  regulations  for  the 
office  created  by  this  law. 

Article  4.  This  is  made  known,  &c. 

House  of  Bepresentatives,  Montevideo,  May  14,  1884. 
X.  LaviRa,  President, 
Jos£  LuiB  MissAGLiA,  Secretary. 

House  0/  Representatives  0/  the  Republic  of  Uruguay, 

Montevideo,  May  15,  1884. 
lb  ffte  Executive  of  the  R^ublic: 

We  have  the  honor  to  transmit  to  the  Execntiveof  the  Bepablic  the  law 
sanctioned  by  the  honorable  Congress  in  yesterday's  session,  establish- 
ing in  the  national  library  an  office  called  "The  Central  Office  of  Inter- 
national  Exchanges  of  Publications." 

Xatibb  La  visa. 
Jose  Luib  Missaglia. 

H^artment  of  State,  Montevideo,  May  27.  1884. 
We  have  the  honor  to  acknowledge  the  receipt  of  your  comoiutiiciitioo, 
and  to  inform  you  that  there  has  been  forwarded  to  the  director  of  the 
library  the  decree  aothori;cLng  lilm  to  make  the  necessary  regulations. 

Santos. 
Cablos  de  Castro. 
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Departmmfof  State,  Montevidto,  July  24, 1881. 


In  conformit;  vitb  the  provisioDS  of  article  3  of  the  law  of  May  27, 
1884,  the  EzeoQtive  of  the  Bepnblio  decreee : 

ArUeleX,  AftertheofficeoflnterDational  Exchanges  of  Pnblicatione 
referred  to  in  the  preceding  law  has  been  established  aud  organized, 
the  director  of  the  national  library  will,  with  the  view  to  the  better 
service  of  said  office,  prepare  regalations  for  the  same,  which  he  will 
in  doe  time  eabmit  to  the  Government  for  its  approval. 

Article  2.  The  above-mentioned  ftinctionary  will  on  the  Slst  Decem- 
ber of  each  year  present  to  this  ministiy  a  report  showing  the  progress, 
the  needs,  aud  the  increase  of  said  office,  which  docament,  when  pub- 
lished, shall  be  transmitted  to  all  iustitations  which  exchange  publica- 
tious  with  the  national  library. 

Article  3.  All  the  departments  and  their  bureaus  will  transmit  to  the 
office  of  Internationa]  Ezchauges  of  Publications  25  copies  of  all  the 
docoments  published  by  them. 

Article  4.  The  director  of  the  national  library  will  acquire  for  the 
office  to  which  this  decree  relates,  all  such  publications  as  will,  in  his 
opinion,  tend  to  contribute  to  the  reputation  of  the  Uepublic  in  foreign 
parts,  with  the  view  that  this  office  may  distribute  them.  The  provis- 
ions of  this  art'cle,  however,  shall  not  interfere  with  any  donations 
which  may  be  made  to  the  office  of  exchanges. 

Article  6.  All  agents  of  the  Republic  in  foreign  conntries  will  aid  the  . 
director  of  the  library,  whenever  he  calls  on  them  for  such  aid ;  and 
if  such  obhgation  involves  auy  expenditure,  the  agents  shall,  before 
taking  any  action,  inform  the  director  of  the  amount  needed,  so  that  he 
may  either  allow  the  expenditure  or  refnse  it,  according  to  the  amount 
of  fnnds  at  his  disjKtsal  for  the  purpose. 

Artietc  6.  Any  conventions  which  may  be  concluded  in  the  fiitnre 
shall  be  formulated  according  to  the  test  of  the  convention  concluded 
between  the  charge  d'  affitires  of  Umguay  in  Cbili  and  the  Govern- 
ment  of  Chili  on  the  6tb  June,  1873,  and  whenever  this  is  impossi- 
ble, according  to  the  project  of  a  convention  prepared  at  Brussels  on 
tlie  26th  August,  18S0.* 

Article  7.  In  view  of  the  fact  that  any  delay  in  the  conclusion  of  con- 
veDtJons  may  prove  prejudicial  to  the  Kopublic  and  the  national  li- 
brary, the  director  of  that  institution  will  propose  to  the  Department 
of  State  the  establishment  of  an  exchange  of  publications  with  alt  those 
nations  with  whom,  in  his  opinion,  such  an  exchange  should  be  estab- 
lished, determiuing  at  the  same  time  what  pablications  should  be 
exchaoged.    And  if  the  Department  of  State  approves  of  the  propo- 


*[Tba  articlM  of  this  oanveotioD  wen  pnbliahod  Id  tbe  Smithsoaian  Beport  for 
UH3,  pp.  133,124.] 
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fiition,  it  will  transmit  it  to  the  Ministry  of  Foreign  ACairs,  which im 
mediately,  and  without  auy  Ic^^isliition  on  the  subject,  will  proceed  to 
arraoge  the  necessary  convention,  reporting  its  action  to  the  Depart- 
ment of  State. 

Article  8.  There  shall  be  forwarded  to  all  the  Oovemments  of  Amer- 
ica, through  the  intermediary  of  the  Ministry  of  Foreign  Affairs,  a  circular 
giving  the  provisiouH  of  the  law  in  qneetiou  and  of  this  decree,  inviting 
them  at  the  same  time  to  ecjoy  the  benefits  which  will  result  trom  such 
an  exchange  for  all  nations  which  accept  it. 

Article  9.  The  above  shall  be  published  and  inserted  in  the  code  of 
laws. 

Bastob. 

Garlos  de  Castbo. 

Exchange  of  piAlicatiom  between  Uruguay  and  Chili. 

Met  at  the  Ministry  of  Foreign  Affairs  on  the  sixth  day  of  June,  one 
thousand  eight  hundred  and  seventy-three,  Don  Jose  C.  Arrieto,  chargS 
d'affaires  of  the  Republic  of  Uruguay,  and  Dou  Adolfo  Ibafiez,  minister 
of  foreign  affairs  of  Chili,  for  the  purpose  of  concluding  a  convention 
for  the  regular  and  permanent  exchange  between  the  two  Bepublios  of 
the  literary  and  scientific  productions  of  their  citizens,  which  will 
strengthen  the  bonds  of  sympathy  which  unite  the  tno  countries,  and 
agreed  upon  the  following  articles: 

Article  1.  The  Government  of  Uruguay  and  of  Ohili  will  send  to  each 
other,  as  soon  as  possible,  two  copies  of  all  the  publications  which  they 
have  had  priuted  in  accordance  «ith  the  provisions  of  the  law  in  their 
respective  territories,  excepting  productions  of  purely  private  interest 
or  whose  contents  do  not  entitle  them  to  be  considered  as  scientific  or 
literary  publications. 

Article  2.  The  same  obligation  will  be  in  force  even  if  the  publica- 
tions in  question  have  not  been  published  in  either  of  the  two  countries, 
bnt  have  been  published  at  the  expense  of  either  of  the  two  Govern- 
ments, or  by  their  aid  or  subvention. 

Article  3.  As  soon  as  one  of  the  two  Governments  has  received  the 
publications  sent  by  the  other,  it  will  acknowledge  their  receipt  in  the 
official  journal,  giving  the  place  where  they  have  been  published  and 
the  place  whence  they  were  sent,  with. the  view  to  bring  them  to  the 
notice  of  those  who  desire  to  obtain  them. 

Article  4.  The  provisions  of  the  above  three  articles  will  apply  to  geo- 
graphical maps  and  other  works  of  that  charaeter. 

Article  5.  Bach  Government  will  also  procure  and  send  to  the  other 
two  copies  of  works  published  by  citizens  of  their  respective  countries 
residing  abroad ;  bnt  this  obligation  will  cease  as  regards  the  Govecd- 
ment  of  Uruguay  if  a  citizen  of  Uruguay  publishes  a  work  in  Ohili,  and 
aa  regards  the  Government  of  Chili  if  a  Chilian  citizen  publishes  a 
work  in  Uruguay. 
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Articled.  Each  of  tbetwo  OoverDinents 'will  fortn  a  collection  ascom^ 
plete  an  potisible  of  all  the  works  pablisbed  within  its  territory,  or  out- 
side (tf  it,  if  the  proTiaioDS  of  article  2  apply  to  them ;  aud  will  trans- 
mit this  collection  to  the  other  at  as  early  a  date  as  poeeible.  This  col- 
lection sboald  especially  comprise  works  trpating  of  the  history,  geog- 
raphy, iudustries,  statistics,  and  legislation  of  the  coantry. 

Article  7.  Pnblicationa  shall  be  traosmitted  in  the  month  of  January 
of  every  year;  in  Umgnay  through  the  intermediary  of  the  Chilian 
legation,  and  in  Chili  throngh  the  intermediary  of  the  Uragnayaa  le- 
gaticm,  or  direct  between  the  two  GovernmeDts  whenever  there  are  do 
legations. 

Article  8.  The  present  c<>nvention  will  go  into  efTeet  this  day,  and 
will  Gontinae  in  force,  notil  either  of  the  two  OoTemments  shall  desire 
its  discoDtinaance,  and  shall  ao  advise  the  other. 

At  the  close  of  this  conference  the  charg^  d'afbires  of  Urugoay  and 
the  Chilian  miniater  of  foreign  relations  have  signed  this  document  in 
dnplicste  copy,  and  affixed  thereto  their  respective  seals. 

[L.  B.)    J.  Abbieta, 

(L.  ».\     ADOLPO  iBAilBZ. 

iVoM  the  8tnth$oiutttt  In$titution,  JanMary  31,  1885,  to  Hon.  F.  T.  Fre- 
UnghuyHm,  Secretary  of  State. 

8iB :  lu  acknowledging  the  receipt  of  your  letter  of  the  30th  of 
December  last,  inclosing  a  copy  of  a  note  from  the  Oharg6  d'afiEairea 
of  Umgnay  in  reference  to  an  exchange  of  publications  between  that 
Goveniment  and  the  Qovemment  of  the  United  States,  I  beg  to  say 
that  an  anawer  was  necessarily  deferred  until  a  translation  could  be 
made  of  the  Spanish  document  accompanying  yoar  communication,  the 
cnigioal  of  which  is  herewith  returned. 

It  is  Dot  my  province  to  offer  snggestions  to  the  Government  of  Um- 
goay  reganling  a  general  system  of  exchanges  with  the  various  Gov- 
emmenta  of  the  world;  but  so  far  as  the  United  States  is  concerned,  I 
can  say  that  it  will  give  tiie  Smithsonian  Institution  much  pleasure  to 
make  the  necessary  arrangements  for  an  interchange  of  official  pablica- 
tions  of  the  two  countries,  the  Institution  sending  to  Uruguay  at  least 
<RNe  a  year,  and  perhaps  twice,  all  the  publications  of  the  Government 
cf  the  United  States,  whether  printed  by  order  of  Congress  or  any  of 
tbe  Departments — these,  of  course,  in  return  for  an  equally  exhaustive 
and  comprehensive  transmission  on  tbe  part  of  the  Government  of  Um- 
gnay, all  theretnms  received  to  be  placed  in  the  Library  of  Congress. 

l^e  Smithsonian  Institution  caunot  undertake  to  secure  publioationa 
generally  of  the  scientific  and  literary  establishments  of  the  United 
States,  bot  it  will  be  happy  to  do  all  in  its  power  in  this  respect  It 
is,  however,  willing  to  send  its  own  works — tbe  Smithsonian  Coatriba- 
tions  to  Knowledge,  the  Miscellaneons  Collections,  and  the   Annn^l 
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Beports,  wbich  embody  a  large  percentage  of  AmerieanacieDtiflo'litera- 
tnre. 

lu  retOTD  for  this  apeoial  and  separate  sendJDg  it  woald  expect  for 
its  own  library  copies  of  any  works  on  scientiflc  subjects  published  by 
the  Cktvemmeot  of  TJnigaay. 

In  reference  to  the  best,  or  most  convenient,  method  of  condacting 
an  exchange  of  poblications  between  the  two  conntriea  in  qnestion,  I 
beg  to  say  that  where  distant  commnnioatioa  by  sea  is  involved,  as  is 
the  case  in  the  present  instance,  we  find  it  most  convenient  to  deliver 
all  packages;  free  of  fi^ight,  to  the  consul  in  Kew  York  of  the  coontry 
addressed,  and  to  have  the  retarna  transmitted  free  of  cost  to  the 
American  consal  at  the  port  of  shipment. ' 

This  coarse  is  porsned  for  the  reason  that  any  qae«tion  of  ocean  ex- 
penses can  be  more  readily  settled  on  delivery  of  the  packHgea.  Al- 
though differing  somewhat  Irom  that  agreed  apon  at  Brnssels,  this  ar- 
rangement has  been  acceded  to  by  all  the  European  correspoodeuta  of 
the  Smithsonian  Institntion.  Of  coarse  it  woald  not  be  impossible  to 
make  deliveries  at  Montevideo,  if  that  be  the  proper  port  of  entry,  but 
there  woald  necessarily  be  petty  charges  that  even  in  that  case  it  woald 
be  difficult  to  arrange  for. 

I  inclose  for  the  information  of  the  charg^  d'afl^ires  of  Umgaay 
some  of  the  publications  of  the  Smithsonian  Institntion  bearing  upon 
the  snbject  of  exchanges,  and  which  possibly  may  contain  some  in- 
formation that  will  interest  him. 

A  first  transmission  can  be  made  by  our  sending  as  complete  a  series 
of  the  docameots  of  the  United  States  Government  as  can  now  be  snp- 
plied.  This  will  consist  of  publications  for  a  number  of  years,  and  will 
iuclnde  several  taandred  volumes,  occupyiug  13  cases.  And  we  shall 
be  pleased  to  receive  information  an  to  the  exact  address  for  the  con> 
signment,  both  in  this  country  and  Uru(;uay. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 
Spencer  F.  Baibd. 

ezchamoes  with  austria. 

From  the  i>g>artment  of  State,  Wa^kington,  D.  C,  February  11,  1885,  to 
Prof.  Spencer  F.  Baird,  Secretary  Smitliaonian  iJuUtution. 

Sib  :  As  suggested  by  dispatch  No.  50  of  the  2l8t  ultimo,  fr6m  Vienna, 
I  inclose  a  copy  of  the  same  and  of  the  list  of  official  works  of  the 
Anstro-Hungarian  Government  for  exchange,  to  wbich  it  refers;  and  I 
also  inclose,  for  the  better  understanding  of  dispatch  No.  50,  copies  of 
two  previous  dispatches  on  the  exchange  of  Government  publicatioDS 
with  Austria-Hungary. 

I  am,  &c., 
Fbsd.  T.  Feblihghutsbn. 
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Mr.  Frauds  to  Hr.  Frelinghayaen  Jannary  21, 1885,  Ko. 60. 
Hr.  PraDcis  to  Mr.  FreliDghoysen,  October  16, 1884,  No.  17. 
Mr.  Fraocis  to  Mr.  FreliDghayseo,  October  24, 18S4,  No.  20. 

From  Boh.  John  M.  I^ancia,  ambatsador,  United  Bmtea  legation,  VimtMj 
October  16, 1884,  to  Son.  Frederick  T.  FreHnghtiyaen,  Secretary  of  State, 
Waehington,  D.  0. 

Sir  :  I  have  the  honor  to  report  that  Mr.  George  H.  Boehmer,  chief 
of  Exchange  Boreao  for  the  Smithsonian  Institation  and  the  Gongres- 
sional  Library,  having  special  reference  to  Government  publications, 
recenlly  visited  Vienna  with  a  view  of  secoriag  such  exchange  between 
Anstria-Hnngary,  and  the  Bnrean  above  named,  of  which  he  is  chief. 

In  conformity  with  yonr  general  instrnctioQ  to  diplomatic  agents  of 
tiie  United  States  abroad,  of  which  Mr.  Boehmer  was  the  bearer,  I  as- 
sisted him  iu  procnring  interviews  with  represeDtativee  of  the  Anstro- 
Hongarian  Govemment,  who  are  aathorized  to  treat  apon  the  object  of 
his  mission,  for  this  purpose  secaring  aadieuce  on  the  9th  instant  with 
Coant  Szogyfinyi,  chief  of  section  of  Ministry  of  Foreign  Affairs,  on 
whi<^  occasion  the  snbject-matter  was  fall;  discnssed,  and  the  methods 
to  be  adopted  iu  the  proposed  exchange  freely  canvassed. 

Count  Szogy^nyi  expressed  mnch  interest  iu  the  matter,  and  appointed 
a  meeting  for  the  next  day  with  Mr.  Boehmer,  to  give  it  further  coo- 
sideradou.  Mr.  Boehmer  was  Bnbsequently  placed  in  communication 
with  other  departments  of  the  Government  to  arrauge  details,  and  the 
resalt  as  reported  to  me  by  him  was  in  every  respect  satisfactoi^.  The 
publications  will  now  be  sent  forward  f«gnlarly  from  each  capital,  the 
one  to  t^e  other,  iu  the  exchange  of  Govemment  publications. 

The  details  of  the  agreement  entered  into  will  be  reported  by  Mr. 
Boehmer  to  the  Congressional  Librarian. 

From  Hon.  John  M.  Francis,  ambatsiidor,  United  Statet  legation,  TiennOy 
October  24, 1884,  to  Son.  Frederick  T.  Frdinghm/sen,  Secretary  of  State, 
Washington,  D.  C. 

Sib  :  Beferring  to  my  'So.  17,  of  the  date  of  October  16th,  relative  to 
tbe  exchange  of  Government  pablications  between  the  Goverument  of 
the  United  States  and  that  of  Anstria-Hungary,  I  have  the  honor  to 
inelose  herewith  copy  of  not«  on  this  subject  to  Oonnt  Szdgy^nyi,  chief 
vS  section  of  Ministry  of  Foreign  Alfairs,  of  the  date  of  October  9,  with 
copy  of  inclosnre  therein,  a  letter  of  same  date  addressed  to  me  by  Mr. 
Geoi^  H.  Boehmer,  chief  of  Exchange  Bureaa  of  the  Smithsouian  In- 
BtitatioD,  and  delegate  of  the  Library  of  Congress  of  the  United  States. 
I  also  inclose  translation  of  a  commnuication  from  Oonnt  Szogy^nyi, 
dated  October  20,  in  reply  to  my  note  as  above,  showing  the  progress 
thns  (ar  made  in  the  matter. 
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From  Hon.  John  M.  Francu,  ambaanaiior,  United  States  t^gatton,  Vienna, 
October  9,  1884,  to  kis  excellency  the  Count  SzOgyenyt,  chief  of  tectmn 
of  Ministry  of  Foreign  Affairs. 

YouB  Excellency  :  I  bare  the  honor  to  inclose  herewith  a  copy  of  a 
commoiiication  this  day  received  by  me  from  Mr.  George  H.  Boehmer, 
delegate  of  the  Library  of  Congress  of  the  United  States,  treating  of 
the  Bubject  of  a  proposed  exchange  of  ofBcial  documents  between  the 
Government  of  tbe  United  States  and  Austria-Bungary. 

I  beg  leave  to  inform  your  excellency  that  I  have  received  fnstrac- 
tious  from  my  Government  to  aid  as  far  as  may  be  convenient  in  dmw- 
ing  the  attention  of  His  Imperial  M^esty's  Government  to  the  snbject 
matter  referred  to,  with  the  hope  that  the  exchange  of  Government 
pnblicatioDS  as  proposed  may  be  favorably  regarded  by  His  Majesty's 
Government  to  the  end  that  tbe  desired  object  be  assured. 

I  avail  myself  of  this  occasion  to  renew  to  yonr  excellency  tbe  as- 
snrance  of  my  dietiugnished  consideration. 

From  George  H.  Boehmer,  Vienna,  Austria,  October  9,  1881,  to  his  ex- 
cellency Mr.  John  M.  Francis,  envoy  extraordinary  and  minister  pleni- 
potentiary of  the  United  States  of  America,  Vienna. 

Sib  :  In  the  year  1867,  the  Congress  of  tbe  United  States  passed  a 
law  aathorizing  the  exchange,  under  the  direction  of  the  Smithsonian 
Institation,  of  a  certain  namber  of  alt  the  United  States  otDcial  docu- 
ments for  the  corresponding  publications  of  other  Governments  through- 
oat  tbe  world,  the  retums  to  be  placed  in  tbe  National  (Congressional) 
Xibrary. 

The  object  of  this  law  was  to  procure  for  the  use  of  the  Congress  of 
the  United  Btates  a  complete  series  of  the  pnblicatioos  of  other  Gov- 
ernments. 

A  circnlar  letter  was  therefore  issued  by  the  Smithsonian  Institution, 
asking  the  advice  of  the  various  Governments  as  to  the  best  method  of 
accomplishing  the  object. 

It  was  important  to  ascertain  wbat  Governments  were  willing  to 
eat«r  into  tbe  proposed  exchange,  and  whether  an;  one  person  or  branch 
of  the  Government  or  public  library  in  each  country  would  uudertake 
to  collect  all  tbe  national  publications  and  transmit  them  to  Washing- 
ton. Information  was  also  desired  as  to  the  titles  and  character  of  the 
regular  ofBcial  publications  of  each  couatry,  aud  their  average  number 
and  extent  in  each  year,  as  well  as  the  names  of  the  different  sooroea 
&om  which  tbey  emanate. 

Ou  the  30th  of  October,  1875,  a  circular  was  sent  by  Professor  Henry, 
Secretary  of  tbe  Smithsonian  Institation,  with  a  letter  to  the  foreign 
ministers  at  Washington,*  and  among  them  to  the  ambafisador  of  His 
Mi^esty  the  Emperor  of  Austria. 

'  [This  circDlar  and  letter  were  published  in  tUo  SmithBoni&n  Beport  for  ItMl,  pp. 
a,  769.] 
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Id  accordaoce  with  instructions  received  in  respect  to  the -letter  re- 
ferred to,  the  flret  two  boxea  of  documepts  were  Mnt  to  Vieiiua,  and  are 
now  deposited  in  the  Imperial  ICoyal  Library.  Subsequent  traoBn^is- 
sions,  however,  were  refused  hj  the  imperial  legation  at  WashingtoD 
aa  being  too  bnlky. 

It  is  now  desired  by  the  Congress  of  the  United  States  of  America 
to  resume  relations  of  excbaoges  with  the  Empire  of  Austria,  this 
being  the  only  Government  required  to  complete  the  exchange  serv- 
ice with  the  United  States  of  all  the  Enropeau  monarchies,  and  in  this 
connection  I  beg  to  remark  that  the  Smithsonian  Institution,  as  the 
aothorized  agent  of  the  Government,  has  now  ready  for  transmission, 
(in  addition  to  the  boxes  of  documents  already  received  into  the  Impe- 
rial Boyal  Library),  eighteen  (18)  boxes,  each  of  about  six  cubic  feet, 
containing  several  thousand  volumes,  and  to  which  abont  two  boxes  . 
will  be  added  each  year.  This  entire  accumulatioo  would,  upon  ac- 
ceptance of  the  terms  and  conditions  of  the  exchange  on  the  part  of 
His  Imperial  Majesty's  Government,  be  delivered  at  once  and  free  of 
cost  to  any  agent  the  Imperial  Government  might  be  pleased  to  appoint 
at  any  seaport  of  the  United  States,  while  the  returns  on  the  part  of 
His  Imperial  Majesty's  Government  should  be  placed,  ft«e  of  cost,  in 
the  hands  of  Dr.  Felix  Fliigel,  49  Sidonien  Strasse,  Leipaic,  the  agent 
of  the  Smithsonian  Institution  for  Europe.  The  boxes  or  parcels  thus 
sent  shonld  be  marked,  "  To  the  Smithsouian  Institution,  for  the  Library 
of  Congress,"  and  both  these  establishments  be  informed  of  the  seuding 
by  letter,  together  with  a  list  of  the  docaments  seut. 

In  obedience  to  instructions  I  have  the  honor  to  submit  this  proposal 
of  exchange  to  you,  and  to  request  your  excellency  to  lay  the  same 
before  the  proper  authorities  of  His  Imperial  Majesty's  GovommeDt 
and  to  kindly  advise  me  of  any  action  taken  or  any  results  derived 
bom  this  application. 

Frowi  Am  exeeUencg  the  Count  8z6gyini/i,  chief  of  aetition  of  Ministry  of 
Foreign  Affain,  to  Son.  John  M.  Francis,  ambassador,  Yienna,  Octo- 
ber 20,  1884. 

Snt :  In  conformity  with  the  desire  expressed  in  the  esteemed  note 
of  the  9th  instant,  P.  O.  No.  8,  the  Ministry  of  Foreign  Affairs  has  made 
known  to  the  respective  imperial  and  royal  central  stations  the  mis- 
non  of  Mr.  Boehmer,  chief  of  Congressional  Bureau  of  the  United 
States  for  International  Exchange,  who  proposed  making  an  agreement 
whueby  a  regular  escbaoge  of  official  publiciUioos  may  be  established 
between  the  Goveromeuts  of  Austria- Hungary  and  the  United  States. 

The  Imperial  Royal  Ministry  of  the  Interior  bas  already  esprebsed  its 
approval  of  sncb  an  agreement  as  far  as  its  department  is  concerned, 
dnd  observes  iu  this  connection  that  it  de«ms  it  most  advisable  to  con- 
fine itself  to  the  regular  communication  of  the  reiwrts  of  the  sessions  of 
the  Austrian  Parliament  and  of  tbc  o&lcial  paper  known  as  the  Legal 
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Advertiser  (Beichs  Oesotcblatt),  which  pablisbes  all  the  general  laws 
enacted,  bolieviug  that  reports  ,of  the  sessions  of  the  several  provinciid 
diets  and  the  different  provincial  laws  and  regulations  would  be  of  but 
a  secoDdar;  interest  to  the  United  States  Govemmeut. 

The  nodersigned  will  not  fail  to  commnnicate  to  tbe  Hon.  J.  M.  Fran- 
cis, envoy  extraordinary  and  minister  plenipotentiary  of  tbe  United 
States  of  America,  all  further  information  bearing  ajKiD  this  question, 
and  avails  himself  of  this  opportonicy  to  tender  a  renewed  assurance  of 
his  high  esteem. 

From  Son.  John  M.  Francta,  amhataador,  United  States  legation,  Vienna, 
January  21,  188S,  to  Eon.  Frederiek  T.  Frelinghuygen,  Secretary  of 
State,  Washington,  P.  C.  ^ 

Sib  :  I  have  the  honor  to  inclose  herewith  translation  of  a  not«  from 
Baron  Pasetti,  chief  of  section  Ministry  of  Foreign  Affairs,  dated  Janu- 
ary 16, 1S85,  in  regard  to  the  exchange  of  Government  publications  be- 
tween tbe  Government  of  tbe  United  States  and  that  of  Austria,  as  fully 
set  forth  in  my  No.  20  of  October  24,  1884. 

Baron  Pasetti's  note,  with  accompanying  inclosure  of  a  list  of  official 
works  from  the  imperial  royal  department  of  public  instruction,  ex- 
plains or  suggests  tbe  basis  of  tbe  proposed  international  exchange, 
which  has  the  approval  of  Mr.  Boebmer,  agent  for  tbe  Congressional 
Library  and  Smithsonian  Institution,  who  recently  conferred  with  the 
proper  Government  officials  here  on  this  subject. 

Mr.  Boebmer  now  requests  that  a  copy  of  the  inclosed  communicatiOQ 
from  Baron  Pasetti  and  the  accompanying  list  of  official  works  referred 
to  be  transmitted  by  the  department  to  the  directors  of  the  Smithsonian 
Institution. 

From  Baron  Pasetti,  minister  of  foreign  affairs,  Vienna,  January  16, 
1886,  to  Bon.  John  M.  Francis  envoy  extraordinary  and  minister  pleni- 
potentiary of  the  United  States. 

Sir  :  On  the  20th  of  October  last,  under  Nos.  aJ^,  the  Ministry  of 
Foreign  Affairs  had  the  honor  of  informing  Bon.  John  M.  Francis,  en- 
voy extraordinary  and  minister  i>lenipotent)ary  of  the  United  States 
of  America,  that  the  Imperial  Royal  Ministry  of  the  Interior  had  con- 
sented to  an  establifihment  of  a  regnlar  excuange  of  official  publica- 
tions with  the  United  States  Government. 

In  the  mean  time  a  note  has  been  received  by  the  Ministry  of  Foreign 
Affairs  from  the  Imperial  Boyal  Ministry  of  Instruction,  wherein  the 
latter  makes  known  it«  views  on  tbe  above  question. 

The  last  named  ministry  says  that  tbe  exchange  of  official  publica- 
tions and  of  periodicals  published  by  scientific  institutes  in  Austria  has 
been  nnifonnly  parsaed  for  some  time.   Nnmerouscopies  are  forwarded 
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anDaally  in  every  directioD,  and  the  vohimfs  sent  in  return  by  institutes 
abroad  are  promptly  and  regularly  received.  Tliis  direct  mode  of  ex- 
change lietween  the  respective  corporations,  institatea,  &c.,  facilitates 
not  only  the  reqnirements  in  tbe  most  speedy  and  simple  manner,  bat 
tends  also  to  reduce  the  expenses  of  transmission  to  the  lowest  possible 
.  rate.  The  Imperial  Boyal  Ministryoflustruetion  would  nevertheless  be 
read;  to  accept  the  proi>oBal  made  by  tbe  American  Government  as  far 
as  its  department  is  concerned  on  condition  that  the  exchange  be  not 
extended  to  all  publications  made,  but  be  confined  to  such  as  wonid 
apoD  investigation  be  found  to  be  the  most  acceptable  and  needed  by 
botli  parties,  and  that  the  number  of  copies  to  be  sent  would  also  be 
made  dependent  upon  this  rule.  With  this  view  theMinistry  ofForeit;u 
Affairs  begs  to  inclose  herewith  to  the  North  American  envoy  a  list 
compiled  by  the  Ministry  of  Instruction,  giving  the  publications  periodi- 
cally appearing  under  its  direction,  and  i  equests  that  it  be  transmitted, 
and  that  the  number  and  the  titles  of  the  copies  desired  on  the  part  of 
America  be  pointed  out. 

The  Ministry  of  Foreign  AflViirs  addresses  itself  at  the  same  time  to 
tbe  other  departments  interested  in  the  exchange  in  question,  request- 
ing them  to  make  known  their  views  on  tbe  subject,  and  to  send  in  simi- 
lar lists  of  periodicals  published  under  their  direction. 

As  far  as  tbe  publications  are  concerned  which  have  been  offered  by 
America,  the  Ministry  of  Foreign  Affairs  will  first  inform  the  different 
departments  of  the  receipt  of  the  work  published  by  Mr.  Boehmer,  en- 
titled "  History  of  tbe  Smithsunian  Exchanges,"  of  which  the  author 
had  the  kindness  of  placing  several  coiiies  at  the  disposal  of  the  Imperial 
Boyal  Government,  in  connection  with  which  it  must  be  observed  that 
the  list  of  ofBcial  American  publications  tbe  work  contains  only  reaches 
aa  Ear  back  as  the  year  1881,  which  will  probably  make  a  supplement 
necessary. 

Tbe  Ministry  of  Foreign  Athirs  begs  to  observe  here  that  the  Ministry 
of  Instmcliou  regards  it  as  a  matter  of  course  that  this  proposed  new 
arraDgement  will  in  no  way  affect  or  alter  the  exchange  of  publications 
kept  ap  for  a  nnmber  of  years  heretofore  with  the  Smithsonian  Instltu- 
taoD. 

Finally,  the  ministry  wiubes  to  say  that  in  case  an  agreement  is  made 
tbe  pablicationB  intended  for  Austria  be  forwarded  by  the  American 
OoTemment  to  Vieuuii,  carriage  paid,  and  that  the  Austrian  consign- 
ments be  sent,  carriage  paid,  to  be  delivered  either  at  Leipsic  or  at 
Washiugtoo,  according  to  the  desire  of  the  American  Government. 

^Vhile  the  Ministry  of  Foreign  Affairs  has  the  honor  of  conveying 
this  intelligence  to  the  knowledge  of  the  honorable  North  American 
envoy,  tbe  undersigned  embraces  the  opportunity  to  renew  the  assur- 
ance of  bis  profoond  consideration. 
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JAst  of  o;fficialteorJcs  published  periodically  under  the  direction  of  the  Mi»- 
iatry  of  Worship  and  Public  Inatrvetion. 

(1)  Becord  of  laws  JBsned  by  the  Miniatry  of  InstroctioD. 

(2)  Keport  of  the  seesions  of  the  Imperif^  Academy  of  Scteoce  at 
Yienna,  viz : 

(a)  Philosophic  historical  class. 

(6)  Matbematic  nataral-science  dass. 

(3)  MeiDorifd  of  the  Imperial  Academy  of  Science  at  Vieniia,  vie : 
•  (a)  Philosophic  historical  class. 

(A)  Matbematic  oatural-science  class. 

(4)  Almanac  of  the  Imperial  Academy  of  Science  at  Vieutia. 

(5)  Aastrian  Statistics,  published  by  the  Statistical  Central  Commis- 
sion. 

(6)  Tear  Book  of  tbe  Imperial  Boyat  Institute  for  Meteorology  aod 
Magnetism. 

(7}  Anoals  ofthe  Imperial  Observatory  at  Vienna. 

(8)  Astronomical  Calendar,  published  by  the  Imperial  Observatory 
at  Vienna. 

(9)  Tear  Book  of  the  Geological  Institute. 

(10)  Besultfl  of  investigations  made  by  the  Geological  Institate. 

(11)  Treatises  of  the  Imperial  Geological  Institate  at  Vienna. 

(12)  Austrian  historical  sources. 

(13)  Archives  for  Austrian  history,  published  by  the  Imperial  Acad- 
emy of  Science  at  Vienna.  , 

(14)  Oommunicatious  made  by  tbe  Imperii  Institute  for  Historical 
Besearches. 

(15)  GommuDications  of  the  Imperial  Boyal  .Central  Commission  for 
Preservation  of  Historical  Monuments. 

(16)  Commuuieatlous  made  by  the  Imperial  Boyal  Museum  for  Art  and 
Industry. 

(17)  Central  organ  for  industrial  schools  in  Austria,  published  under 
the  direction  of  tbe  Ministry  of  Instruction,  together  with  a  supplement. 

STATISTICS  OF  EXCHAN0B8  FOR  THE  SIX  MONTHS  ENDED  J0I4E  30, 1886. 

I.— BE0BIPT8. 

1.  For  foreign  dittrilmHon. 


Whenoe  receWed. 


Packages. 


Weight. 


(a)  Fiom  GoTemment  Dnpartmeuta : 

Bareau  ofEibnolo^y 

Bureau  of  Navigation 

Coast  and  Geodetic  Survey  Office 

DegiartiDent  of  Interior '. 

Department  of  Jutttice ., 

Department  of  State 

Engineer  Bateau,  IT.  S.  A 


C'.oi 


EEPORT   ON  EXCHANGES. 
1.  For  foreign  diatribution — ContiDued. 


Whence  leoelved. 

FftckagM. 

Weight 

144 

=■1 

1,007 
157 
16 
« 
14 
11 
B68 
3 
20 
4 

4,728 

806 

69 

38 

ua 

4,456 

35 

42 

67 

ToUI 

6,399 

3,143 

2G0 

43,310 

12,434 

10,688 

2.  For  dome»tic  dtatribution. 


PrMn- 

Bosee. 

Puoela. 

Weight. . 

I 
3 

I 

SO 
31 

I 
2 
2 
2 

2fimba: 
67 

233 
37 

692 
1,703 

792 
85 
49 
26 

105 

PoundM. 

BeKr..„:°T:;::;::::::::::::::::::;:::::;::\'^ 

iWVn.rk 

2,700 
5,850 

71 

3,679 

14,375 

3.  .Fbr  Oovemment  exchanget. 


For  -wbmt  and  whence  leoelved. 

Boxes. 

Packages. 

Weight. 

<•)  For  Lihni7  of  CongieM,  fiom— 

t 
16 
13 

1 

Number. 
3 
16 
13 

S9,!i00 

Found*. 

SetheriMidi 

W  For  fomni  OoTemmenta,  from— 

31 

29,233 

REfOBT   OK    EXCHANGES. 
RBCUTTtJlATlOM. 


For  wlut  uid  wheDce  received. 


1.  For  foreign  distribatioD 

S.  For  domestio  dialribntion 

3.  For GoremmeBt ezobMtges.. 

Total 


Pomndt. 
60,475 
14,375 
22,182 


n. — TBAKSHISSIOXS. 
1.  Foreign  tranmimiont. 


Africa: 

Algeria 

Cape  Colouf . . 


Canada 

New  Brunswick 

Newfonndland 

Mexico 

Gaaicmala 

Ban  Salvador 

Cuba 

Haytl 

Jamaica 

Trinidad 

AraentlDe  Confederation.. 

Brasll 

Chili 

P«BT1 


PhiUpplne  Idonds. . 

Atiatralada : 

New  Soatb  Wales  . . 

New  Zealand 

8oath  Anotralia 

Victoria 


Austria  HoDgary* , 

Belginm 

Denmark  ...... 

Germany 

Qi«at  Britain 


Ital; 


Jy 

itnerlands. . 

Norway 

Pintn^al 


*  Included  in  Germaoy. 
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BEPOBT  ON -EXCHANGES. 
1.  Foreign  trantmittioni — Gontiuued. 


CotmtiT. 

BOXM. 

Total. 

^"X^ 

3 

7 
S 
3 

301 

*  Inclnded  in  Gtenuanf. 

BBCAPirnL&TION. 


ConntriM. 


Aiwtn 

ToUl 


-As  in  former  years  the  privilege  of  free 
Che  part  of  most  of  the  steamship  lines 


Transport^Uion  Companies. 
freight  has  been  continoed  ( 
to  Barope. 

2.  Domestic  tranamissi&na. 

Five  tbonsand  one  handred  and  nineteen  packages  were  received 
duiog  the  first  six  months  of  1885,  against  10,236  during  the  12  months 
of  1884,  and  distributed  withio  the  United -States  as  follows : 


StKte. 

No.  of 

PMkftgM. 

Stftt«. 

No.  of 

S5 
103 

3,  on 

2 

85 

ai 

106 
10 
7 
89 
13 
128 
76i 
S8 
15 

611 

m 

pe3yivaii;"::::::::;::::::: 

3 

11 

Wasbington  Territmy 

WiscttiiBin 

122 

2 

i^Su 

C,(W!5 
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Tlie  additions  to  tbe  library  of  tlie  Smithsonian  lii»tiiiiliou  from  ex- 
changes, are : 


Nnmber.    Total. 


VolniDW : 

OetaTO  or  smaller-. 
Quarto  or  Itvger 

Parts  of  Tolnmes : 

Octavo  or  smaller.. 
Qnarto  or  larger 

Pamphlets: 

Ootavo  or  smaller.. 
Qaorto  or  lu^er  . . . 

Maps  and  oharta 

Total 


3.  Oovemment  transmissions. 

Tbe  tweuty-tbird  box  of  tbe  series  of  Government  publications  to  be 
exchanged  nuder  the  Congressional  act^  of  March  2,  1867,  and  July  25, 
1868,  vas  tranemitted  on  the  23d  of  April  for  deposit  in  the  establish- 
ments designated  by  the  reapective  GoTemments  for  the  reception  of 
itovenunent  exchanges. 
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By  G-EOBOB  H.  POKHTIfTClt. 


One  of  the  instraotioDs  famished  on  occasion  of  an  offldal  visit 
to  Enrope,  in  Jaly,  1884,  on  basiness  connect«d  vith  the  exchange 
of  official  public  docamenta  of  the  United  Statea  with  fbreign  Gov* 
emments,  provided  for  the  collectiDg  of  aocnrate  and  sofflcient  data 
to  be  employed  in  correcting  the  "Lipt  of  Foreign  Correspondents  of 
the  Smithsonian  lostitation"  in  nse  by  the  exchange  service  of  that 
establishment;  and,  as  a  result  of  the  attention  given  by  the  compiler 
to  the  inetmctions  received,  a  new  list,  corrected  and  revised  to  the  Ist 
of  Joly,  1866,  is  herewith  presented. 

The  present  list  has  been  made  as  perfect  and  correct  as  has  been 
possible  with  the  assistance  of  the  agents  of  exchange  in  the  varioos 
coontaries  visited.  Among  the  gentlemen  who  have  extended  aid  and 
focilitieB  for  the  proper  execution  of  the  work,  and  to  whom  the  warmest 
thanks  of  the  compiler  are  dae,  the  following  names  deserve  special 


H.  Alvin,  Secretary  of  the  Belgian  Commission  of  International  Ex- 
changes, Brossels,  Belgium. 

M.  Angeli,  Sons-Chef,  Italian  Commission  of  International  Exchanges, 
Rome,  Italy. 

U.  Ahlstrand,  Librarian,  EoDgelige  Svenska  Yetendkaps  Akademien, 
Stockholm,  Sweden. 

Professor  von  Baamhaaer,  Harlem,  Netherlands. 

M.  Brann,  PriacipalLibrarian,  Boyal  Library,  Copenhagen,  Denmark. 

M.  Boye-SbrSm,  Director,  Boyat  Stetistical  Bureau,  Ohristiania,  Nor- 
way. 

Dr.  Bodio,  Director,  Hoyal  Statistical  Bureau,  Borne,  Italy. 

Herr  Axel  Chariot  Drolnum,  Principal  Librarian,  Kongelige  Norske 
Pnderiks  Universitet,  (Jbristiania,  Norway. 

Dr.  Foerstemann,  Principal  Librarian,  Boyal  Public  Library,  Dresden, 
Saxony. 

Dr.  von  Gerber,  Boyal  Saxon  Minister  of  State,  Dresden,  Saxony. 

Professor  Dr.  Hartmanu,  Director,  Boyal  Wnrtemberg  Statistical  To- 
pographical Burean,  Stuttgart,  Wnrtemberg. 

Dr.  G.  Hellmano,  Director,  Boyal  Prossian  Meteorological  Bureau, 
Berhn,  Germany. 

-"     tie 
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Dr.  Heyd,  Prin<Mpal  Librarian,  Boyal  Libraiy,  Stattgart,  Wartem- 
berg. 

M.  6.  E.  KlemmiDg,  Principal  Librarian,  Bioyal  Library,  Stockholm, 
Sweden. 

Dr.  Lanbmann,  Principal  Librarian,  Boyal  Library,  Mnnieb,  Bavaria. 

M.  PaBBier,  Sons-Ohef,  French  Buiean  of  International  Exchanges, 
Paris,  France. 

M.  de  Plason,  Oonncillor,  Imperial  Boyal  Ministry  of  Foreign  Affairs, 
Vienna,  AostrU. 

Dr.  Potthast,  Principal  Librarian,  Library  of  the  German  Parliament, 
Berlin,  Germany. 

M.  Biohter,  Librarian,  Koyal  Pablic  Library,  Dresden,  Saxony. 

M.  BigEer,  Ohancellor  of  the  Swiss  Bepablic,  Bern,  Switzerland. 

M.  Sidenblab,  Director,  Statistical  Central  Bureau,  Stockholm,  Swe- 
den. 

M.  de  Stners,  Gonncillor,  Interior  Dep^tment  Tbe  Eagne,  Nether- 
laods. 

Dr.  Yolger,  Frankfort-ou-the-Maiu,  Germany. 

William  Wesley,  Esq.,  Smithsonian  Exchange  Agent,  London,  Eng- 
land. 

Dr.  E.  Blenck,  Director,  Boyal  Pmssian  Statistical  Bnreaa,  Berlin, 
Germany. 

A  liberal  oae  has  ftlso  been  made  of  the  information  contained  in  the 
following  pcblications : 

Allgemeines  deatscbes  Yereins-Handbnch.  Statistisches  Bepertoriam 
der  gelehrten  Qesellsohaften  nnd  wissenscbaftlich  gemelnniltzigen  Ter- 
eine  der  Staaten  des  dermaligen  dentschen  Belches,  von  Hans  Adam 
Stoehr,  Q.  I.  F.  D.  H. 

Annnaire  pnbli^  par  le  Bareaa  des  Longitndes,  Paris,  Ftanoe. 

Annoala  and  State  calendars  of  all  the  cantons  of  Switserlaod. 

Arsbatalog  fSr  Svenska  Bokhandeln,  1866-1883. 

Calendario  General  del  Regno  d'  Italia,  pel  18S4. 

Bibliographic  de  Belgiqae,  1875-1884. 

Daheim  Kalender,  1884. 

Das  UnteiTichtsvesen  In  Uugam,  1884.^ 

Gotba  Almanac,  1884. 

Hatch's  Tasmanian  Almanac,  1884. 

Hof-  and  Staats-Handbnch  der  88t«rrelchiBch-iiiigarisohen  Uonandiie, 
1884. 

MUUer,  Dr.  Johannes,  Die  wissenschafUischea  Yereine  nnd  Gesall* 
scbaften  Dentschland's  in  19.  Jabrhnndert,  1884. 

Katalog  der  Bibliotbek  des  dentschen  Beicbstags. 

Kieder-osterreichiscber  Amts-Kalender,  Wien,  1884. 

Pcgh's  Queensland  Almanac,  1884, 1885. 

Sveriges  Staats-Ealender,  1884. 
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1.  »Alger  MMioal"  {Alffien  M«dieal).    [i] 

3.  Biblioth^QQ  de  la  Ville  (Oi«y  Library),    [i] 

5.  £oole  de  MSdedae  et  de  Phanoacle  d' Alger  {School  of  Mtdi- 

eina  and  Pharmaey  o/Algien).    [i] 
7.  £cole  Snp^rienre  des  Sciences: — Laboratoire  de  Phyaiologie 

[High  School  of  Sdeneet — Physiological  Laboratory), 
9.  Jonmal  de  MMecine  et  de  Phanuacie  de  I'Alg^rie  {Medieal 

and  Pharmaecutieal  Journal  of  Algeria),    [i] 
11.  Observatoire  Tfational  {Wational  Observatory),    [i] 
13.  BocA.6t6d'AgiicnltaT6d'AlgeT  (Algiers  Agricultural  Society),  [i] 
15.  Sod^t^  Alf^rietme  de  Olimatologie,  Sciences  Physiqnes  et 
Natorellee  [Algerian  Society  of  Olimaiology,  Physical  and 
Natural  Seienoes).    [i] 
17.  Qo<a6b6'HiBtonqneA\g6nQujie[A^erianBiatoricai Society),  [i] 

Bta«. 

19.  Acaddmie  d'Hippone — Booi6t6  de  B^cbervtae  Solentifiqne  et 
d'Acclimatation  (Veterinary  Academy — Society  for  Soien- 
tijta  Research  and  Acolimation).    [i] 
OoBsteBtiiiei 

21.  Sooi^tfi  Aichdologiqae  de  la  Province  de  Oonstantine  (Arohao- 
logical  Society  of  the  Province  of  Constantino),    [i] 
Ona. 

23.  Sooi^t^  de  Q^graphie  d'Oran  {Cteographieal  Society  of  Oran). 
[To  be  addressed  to  care  of  M.  Jnlian  Poinssot,  10  Boe 
Boyer-Oolland,  Paris,  France.] 


26.  Oimervat(ar6M6t6onlogi(in6 (Meteorological Observatory),    [i] 

OAFS  COlrONT. 

Giye  Town  (Cape  of  Good  Hope). 

27.  Agricoltoral  Sodet?.    [i] 
20.  Folklore  JoamaL 

31,  Geological  Snrvey  of  the  Colony. 
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Csp«  Tovn  ( Cape  of  Good  Hope). — Continued. 
33.  Meteorological  CommiBsiou. 

36.  Boyal  Observatory.    [Ui] 

37.  Sir  George  Gray'e  Library. 
39.  Soath  African  MnBenm.    [i] 

41.  South  AfricaD  Philosophical  Society,    [i] 
43.  South  Afiica  Pablio  Library,    [iii] 

SomeiMtEatt 

46.  Gill  Oollege.    [i] 

BdTPT. 

AloxBodriai 

47.  Mintst^  de  llnt^eor  {Interior  Department). 

Cairo. 

49.  The  Khedive  of  Egypt    [i] 

61.  Biblioth^oe  Oentrale  {Central  Library),    [i] 

[Boreaa  de  Statistiqae — ceased  to  exist,  bat  the  fonner  di- 
rector requests  continnation  of  poblicatioDs.] 
63.  Institat  figyptien  {Iiutitute  of  Egj^t).    [iii] 
65.  Mns^e  de  Bonloq  {Bovlaq  Miaeum).    [i] 
67.  Observatoire  Kh6divial  {Kkidival  Observatory],    [i] 
69.  Soci^t^  SgyptienBe  {Egsptian  Society),    [i] 
61.  Soci^t^  KhtSdiriale  de  G^graphie  {Kh^dital  Qioffraphical 
Society),    [i] 

GUIMIEA. 

lafok 

63.  Wesleyan  College. 


Konroria. 

65.  GoTernment  Library,    [iii] 
67.  Liberia  0<dlege.    [iii] 


Pv&ehal 


69.  Observatoire  M6ttiorologiqae(Jf0t0oroIo^{(MlO&«ei*vaft>ry).    p] 

UAXTA. 

Malta. 

71.  Pablio  LibrMj.    [ij 

uAUBmns. 

PamplemoBwi. 

73.  Meteorological  and  Hagnetacal  Obserratoiy.    p| 
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PortliaiUB. 

75.  Library  of  Port  Louia    [i] 

77.  Meteorological  Society  of  Maaritips.    [i] 

79.  Boyal  Society  of  Arts  and  Sciences,    [ij 

8L  8oci4t£  d'Acclimatatioa  {AccHmatum  Society/),    [i] 

83.  Soci^td  d'Hlstoire  Natnrelle  (Natural  Rittory  jSk^). 

MOZAMBIQUE . 

MotamUqiiei 

86.  Sociedad  de  Geografla  {OeograpJucal  Soetetjf).    [t] 

ST.  HBI.XNA. 

StHdcna. 

87.  Mafrnetio  and  Meteorological  Obeerratory.    [i] 

88.  St  Helena  Library,    [i] 
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AMTIBICA  (NOBTH). 

BBinSH  AHBBIOA. 

CANADA. 

(Ontario). 
91.  lloiohisoD  Soientiflo  Society. 
Kl  Ontario  lostitate  for  the  Deaf,  Damb,  and  Blind. 

9i,  Le  Natarali8te  Oanadlen  (Oatuutian  N'aturaUtt).    [i] 

CteiHtMown  {Prinee  Edward  Island). 
t)~.  LegislatiTe  Library. 

CUAoa  (Onterfo). 

99.  Victoria  University. 

ttvtfph  {Ontario). 

101.  Ontario  School  of  Agrionltan.    [i] 

Builtoa  {Ontario). 

103.  Hamilton  AsBOciadon. 

'  tin fttOD  {Ontario). 

105.  Botanical  Sooiety  of  Oanada. 
107.  Queen's  University. 

London  {Ontario). 

109.  Canadian  Entomologist,    [ij 
111.  Entomological  Sooiety  [former^  In  Toronto],    fi] 
Montreal  {Quebec). 

113.  Canadian  Antiquarian  and  Nomismatio  Chronldie. 

115.  Canadian  Naturalist  and  Geologist. 

117.  Department  of  Public  InatractJon.    [iJ 

119.  Ecole  Normale  Jacques  Cariiier  {Jaoqves  Oartier  Normal 

School).     [i\ 
121.  Journal  de  I'lustraction  Fablique  {Journal  of  PubUo  In- 

ttruetion). 
123.  Legislative  Library  of  the  Piovinoe  of  Quebec.    [1] 
125.  McGill  University,    [ill] 
,    127.  Natural  History  Society,    [i] 

129.  Numismatic  and  Antiquarian  Society.    [1] 
131.  Boyal  Society  of  Canada.  '  ^ 
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■oBtnftl  (Quefreo)— CoBtinued. 

133.  Qota6t6  HiBtoriqne  de  Montreal  (EtttoriMl  Soeietg  of  Mo» 
treat).    \l] 

136.  St  Laarent  College. 

Ottev»  (OHtario). 

137.  Academy  of  Natural  Soieaoee. 
130.  Department  of  Agricnltnre.    [i] 
111.  Field  lifatnrallfits'  Olab. 

143.  Geologioai  and  Natural  Hlstor;  Sorrey  of  Canada,    [iii] 

146,  Library  of  Parliament,     [iii] 

U7.  Literary  and  Soieotiflo  Society,    [i] 

149.  Toang  Men's  Ohriatian  Association. 

Fort  H^  {Ontario). 

161.  Trinity  College  School,    [i] 

ftubee  {Qiubee). 

163.  Department  of  Agricnltnre. 

166.  Oeographical  Society  of  Qnebec    [i] 

107.  Literary  and  Historical  Society  of  Quebec    [1} 

160.  Parliamentary  Library. 

181.  XTniversltd  Laval  (Laval  Uniim-aiti/).    [iii] 

8t  Oathcrine  {Ontario). 

163.  Fruit  Orovers*  and  Forestry  AssooiatiOD.  [formerly  in  To- 
ronto],   [i] 

Toronto  {Ontario), 

166.  Canadian  Institute,    [iii] 

167.  Canadian  Journal  of  Science,  Literatore,  and  History. 

168.  Department  of  Education. 
171.  Oovemment  of  Canada,    [i] 
173.  Legislative  Libraiy. 

176.  Magnetic  Observatory,    [i] 

177.  Meteorolo^cal  Offlce  (tf  the  Dominion  of  Canada.    [Ij 
179.  Natural  History  Society  of  Toronto. 

18L  Public  Library. 

183.  School  of  Practical  Science. 

185.  The  Canadian  Educational  Monthly  Pnblialiing  Conqtany. 

187.  Toronto  Globe. 

189.  Trinity  College. 

19L  University  College,    [iii] 

nrtOany. 

193.  Institute  of  Prince  Bnperf  a  Land. 
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Wiiuipsg. 

195.  Deputment  of  Agriooltore,  Statostios,  and  HboIUl 
197.  LegUlatlTe  Library. 

199.  Manitoba  Historioal  and  Soientiflc  Society,    [ill] 
201.  8t  Jolm'8  OoIlegA. 

HKW  BJtUMtlWlCK. 

FEsdnictoiL 

203.  LegislatiTB  Library. 

205.  Mechanioa'  Institate. 

207.  Office  of  Agrionltore  of  the  PtOTinoe  of  New  Biniuvlck. 

209.  UolTM-aity  of  Kev  Bmnswlck.    [iii] 

St  John'!. 

211.  Natural  History  Society,    [ij 
213.  Obeerratory. 
215.  pBblic  Librfuy. 

nEvi  FomfuiiAns. 
n.  John'i. 

217.  Geological  Surrey  of  ITeirftoiuidland.    [i] 
219.  LegislatiTe  Library. 
221.  "North  Star." 

NOTA  SCOTIA 

223.  Botanical  Society  of  Canada. 

226.  Dalhooaie  College.    [IJ 

227.  Department  of  Minea.    [i] 
229.  LegislatiTe  Library. 

231.  Nova  Scotia  Historioal  Society.    [iJ 

233.  Nova  Scotia  Inatitnte  of  Natnral  Sdences.    [i] 

235.  Nova  Sootia  Medical  Society,    [i] 

237.  UiiiTOTsity  of  Hali&z. 

239.  Piotoa  Academy. 

Wiadaor. 

21L  ITttiTersity  of  King's  College. 

Wolfrille. 

243.  Acadia  College. 

245.  Acadian  Science  Olab. 

OENTBAL  AMBBIOA, 
COSXA  ttlCA. 

Bui  Jort. 

247.  Central  Office  of  Statistics  and  Meteorology. 

249.  University  of  Costa  Eica.    [iii]  -,  , 
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OOATBBIAI^A. 

OvatCBulk. 

261.  Instltuto  Kacional  de  Gaatemala  [National  Institute  qf  Quota- 

mala),    [m] 
263.  Meteorological  Observatory. 
255.  Secretaria  de  Fomento  (Department  of  Interi4fr). 

NICABAG17A. 

267.  Grenada  College. 

BAM  SAIiVADOK. 

San  Salvador. 

250.  Moseo  Nadooal  [National  Mwaum). 

MEXICO. 
Ch^altopee  (Taeubaiga). 

261.  Obserratorio  AstroDomico  Naoional  (NatioHol  Attronomical 
Obtervatory).    [i] 

Onadal^jara  (Jatieeo). 

263.  Soci6M  des  Ing^nieors  de  Jalisco  [Engineera'  SoeietyofJaliseo). 
265.  Sociedad  M^dica  de  6nada1%jara  {Medical  Booiety  of  Qvadala- 
jara).    [\] 

Onas^nato  [QvaitaJMOto). 

267.  Coleglo  del  Bstado  {State  OoXUge).    [i] 
269.  ObBerratorio  Meteorologico  dd  Colegio  del  Eatado  {Meteoro- 
logical Oheervatory  of  the  State  College). 

■MMAm{YMatan). 

271.  Sodedad  MMica  Farmaoentica  {MeAioo-Pharmaeeutieal  So- 

eiety).    [i] 
373.  Tnoate  Begister  ( Ttieata»  Begister). 

276.  Academia  de  Medicina  {Aeademy  of  Medietiu).    [i] 

277.  Asociacion  MMIco  Qnimrgica  "Larrey"  {"Zarrey^  Medioih 
Ohirwgioal  Society).     \i] 

279.  Biblioteca  S'acional  (Natiojutl  Library). 

281.  Olty  Ooancil. 

283.  Dlreotton  O^ii^ral  de  la  Statistiqae  {Bureau  of  Statistict). 

285.  El  Moseo  l^acional  {National  Mueeum).    [1] 

287.  Bscaela  de  Agricultora  {Agricuttural  School),    [i] 

289.  Escuela  de  Medicina  {Medical  Sckool).    [i] 

29L  Bscoela  Nacional  de  Ingeueiros  {National  School  of  Engineers). 

[iii] 

393.  Baooela  yadonal  Preparatoria  {ITatioTMl  Freparatory  Sekocti, 

m 
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Kaxic»^OoDtmaed. 

295.  Mexican  OoTemment    [i] 

297.  moisterio  de  FomeDto,  Oolonizacion,  lodastria  y  Oomeniio 
{Dtpartrnvnt  of  Interior,  Colonisation,  Industry,  and  Com- 
merce),   [i] 

299.  Ministeno  de  Jasticia  y  iDstraccioD  Pablica  {Vepar^mt  nf 
Justice  and  Pidftio  Inatruotion). 

301.  Ministerio  de  Trabfyo  Fnblica  (Department  «/PulIio  Worie).  ' 

303.  Obserratorio  Meteorologico  Central  {Central  Meteoroiogioai 
Obaervatory).    [ij 

305.  Beviata  Cientiflca  Mexicana  [Mexican  Scientifia  Setiiew), 

307.  Sociedad  "Andres  del  Bio"  {Society  "Andret  del  Bto").     [1] 

309.  Sociedad  Gientifica  "Antonio  Alzate"  {Soient^  Soeittg "An- 
tonio Ahsate^). 

311.  Sociedad  Filoiatrica  y  de  Beneflcencia  de  loa  Alamnoe  de  la 
Esodela  de  Medicina  {AUtmni  BenefidiABemetfiof^  Med- 
iral  College),    [i] 

313.'  Sociedad  Humboldt  (Eun^Ut  Society).    [iJ 

316.  Sociedad  U^dica  (Medieal  Society),    [i] 

317.  Sociedad  Mexicana  de  Geografla  j  EBtadistioa  (JHoricm  Qeo- 

graphical  and  Statistical  Soeiety).    [iii] 
319.  Sociedad  Mezicaua  de  HiBtoria  Natural  {Mexieon  Ifatitrdl 

Sistory  Society),    [iii] 
321.  Sociedad  Mioera  Mezioaoa  {Meaiioan  Mineraiogiealt  Soeiety). 

li] 
323.  XJtiiveisity  of  Mexico. 

Pnebla  (Pu«&Ia). 

325.  ObBerratorio  Meteorologico  del  Oolegio  Oatidico  {Meleoraiogi- 
oal  Observatory  of  the  CathoKe  Ot^Iege). 

San  Loll  Foton  (8(m  Luis  Potosi). 

327.  Institato  Oientifloa  y  Literaria  {Smeni^  and  Literary  Insti- 
tute),   [i] 
329.  Sociedad  M6dica  {Medical  Soeiety).    [i] 
Tolooa. 

33L  Inatitato  Literario  del  Bstado  de  Mexico  (Literary  Inttitute  of 
the  State  of  Mexico),    [i] 

WEST  INDIES. 


K«w  Frondenee. 

333.  Xawaa  Public  Library,    [i] 

BABBADOBS. 

Bridgetown. 

335.  OoTemment  Meteorological  Office.    [iJ 

r    -iz^dbvCoOglc 


LIBT  OF  FOBEIGN   COEIt£8POND£NT6.  td 

BBBKUDAS. 

337.  Bermada  Libnuy.    [i] 

CUBA. 
"«»»"»  (HiEwana). 

339.  Acaderaia  de  Oienciaa  M^dicas,  Fisicas,  y  UTatorales  de  la 
Habana  [Academy  of  Medical,  Fkysieal,  and  Natural 
Sciences  o/Eav<ma).    [i] 

341.  AdmiDistracion  General  de  CorreoB  delalsla  de  Onba  {Pott 
Office  Department  of  the  I»land  of  CtAa). 

343.  lospeocioQ  (General  de  Telegrafoa  {Inspector-Oeneral  of  Tele- 
graphs),   [i] 

345.  Inatitato  de  Segenada  EDseQaoza  de  la  Habaaa  {Institute  for 
Preliminan/  Sdvcation  in  Sciences  and  Letters). 

347.  Observatorio  Magn^tico  y  Meteorologico  del  Real  Goleglo  de 
Belen  {Ma^tie  and  Meteorological  Obaervatorg  of  the 
Boyal  OoUege  o/Belen).    [i] 

349.  Ueal  Observatorio  Fislco-Meteurologico  de  la  Habana  {Bogal 
Phjfsieo-Meteorological  Observatory  of  Havana),    [i] 

351.  Beal  Sociedad  Bcondmica  de  la  llabana  {Boyal  Economic 
Soeieis  of  Havana).    [Hi] 

353.  Beal  Umversidad  de  la  Habaoa  {Royal  University  of  Ha- 
vana),   [i] 

355.  Bevista  0«aeral  de  Comutiicacioaes  {Oeneral  Bediea  of  Com- 
muftJoatioM*).' 

367.  Sociedad  Aotropologica  {Anthropological  Soeiel^),    [i] 

GUADEI.OTJPS. 

Fauit.fc-Fitn. 

359.  HoB^  I'Benninier  {Herminier  Museum),    [ij 

JAMAICA. 

361.  Pobllo  Mnseooi. 

363.  Boyal  Society  of  Arts  of  Jamaica,    [iii] 

TBnrCDAD. 

rttrtof  Spain. 

365.  ScientiSo  Society  of  Trinidad,    [i] 

XUBK'8  I8LAKD8. 

fizud  Tnrk. 

367.  PabUc  Library  of  Turk's  and  Oaicos  Islands,    [i] 
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AMEBICA  (SOUTH). 
ABOxsrrsjs  bbfubuc. 

SMMHlilM. 

369.  Asociaoion  M^diea  Boaaerease  (Bumoa  Airet  Afedioal  8ih 

eiety).    [i] 
371.  Biblioteoa  Ifaciooal  (KaHonal  Library),    [i] 
373.  Biblioteoa  FUblica  (Pu&Iic  Library),    [i] 

376.  Isstitato  Geogr4flco  Argentino  {Argentine  Qeographieal  In- 

ttitute).    [i] 

377.  InatitDto  HiBtorio-Geogr&flco  del  Bio  de  la  Plata  (EittoHo- 

Oeographical  iTiatitute  of  La  Plato). 
379.  Miniature  de  Flut^rieur  {2>epartment  of  the  Interior). 
381.  Minist^  dea  AiTaires  Etr&ngferes  (Foreign  Offlce). 
383.  Mamcipal  Authority. 
385.  Mnseo  Publico  de  Boenos  Aires  (Pvblie  Mvaeum  of  Bumof 

Aire*),    [iii] 
387.  Ofldna  Naoional  de  Estadi'stica  Oomercial  de  la  !Bepoblica 

Argeutina  (National  Bureau  of  Commercial  Statisties  of 

the  Argentine  Btpublio). 
389.  8ooiedad  Cientiflca  Argeutina  (Argentine  Scientific  8oei- 

ety).  [i] 
391.  Sociedad  Eotomotdgica  Argentilia  {Argentine  Entomologieal 

Bocietg).  [i] 
393.  Sociedad  Paleoiitol6gica  de  Baenoa  Airea  (Paleontological 

Society  of  Bnnso  Aires),    [i] 
395.  Bodedad  Earal  Argeutina  (AgrietUtural  Society),    [ij 
397.  Sociedad  Zooldgica  Argentina  (Zoological  Society),    [ij 
399.  Statistical  Borean.    [i] 
401.  Univeraidad  de  Buenos  Aires  ( UnvDeraity  of  Buenot  Aire*} 

[Biblioteca  TTniversitariaJ.    [i] 
Ootdoba. 

103.  Academia  I^aciooal  de  Ciencias  Exactes  (National  Academy 

of  Exact  (Sciences),    [i] 
4D5.  ObserratorioKaclonalArgentiDO  (^rjre»tttteiPa(MMta(  Obser- 
vatory),   [i] 
107.  Oflcina  Met«orol6gica  ArgentitiB  (ArgewHne  Meteorologieal 

Bureau),    [i] 
109.  Periodico  ZooI6gioo  {Zoologist). 
UFUta. 

411.  Oflcina  General  de  Estadistica  de  la  Proviucia  de  Boenos 

Aixea(0eneral8tatistical  Bureauo/^ProtijiceofBueHom 

Aires). 
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BOLIVIA. 

Chnqninca. 

413.  University,    [i] 

bbazHi. 

Fortalen  {Ceard). 
415.  Library. 

Bio  Janeiro. 

417.  Emperor  of  BrazU.    [iii] 

419,  Annals  Brazil  de  Medicine  {Braeitian  ArmaU  of  Medicine). 

421.  "Anxiliador  de  Indnatria  Ifaoional"  {Auxiliary  of  National 
Industry),     fi] 

423.  Biblioteca  National  (National  Library),    [ii] 

425.  British  Library,    [i] 

427.  CommisBAo  Central  Brazileiro  de  PeriuutacOes  Interoacio- 
Dies  {Central  Brazilian  CommisKum  of  International  Ex- 
changes). 

429.  Oonseil  Mnnicipd  (Municipal  Council). 

431.  Escola  lie  Mines  de  Onro  Preto  {Mining  Academn  of  Oiaro 
Preto). 

433.  Gazeta  M^dica  (Medical  Gazette). 

435.  OoTenimeot  of  BraziL    |i] 

437.  Imperial  Academy  of  Medicine. 

439.  InstitDto  Historico,  Geografico  y  Ethnograflco  {Hietorioaly 
Geographical,  and  Ethnographical  Institute),    [i] 

441.  Miniature  des  Travaox  FobUqnes,  du  Commerce  et  de  I'Agri- 
caltare  (Departmen*  of  Public  Worka,  Commeroe,atul  Ag- 
riculture). 

443.  Ministerio  doa  Negacios  Eatrangeiros  (Foreign  Offlee). 

445.  Mosea  Nacional  (National  Museum),    [i] 

447.  Kantical  Observatory,    [i] 

449.  Palestra  Scientiflc  Society.     |ij 

451.  Boyal  Geographical  Society,    [i] 

453.  Seccion  de  la  Sociedad  Geografia  de  Lisbon  (Section  of  tiff 
IMbon  Geographical  Society), 

455.  Sociedad  Geologies  de  Bio  Janeiro  ( Geological  Soeietg  of  £jo 
Janeiro), 

457.  Statistical  Bnreao. 

Saa  Panic. 

459.  Morton  College. 

BBITIBU  OJTL&JIIA, 

461.  Oeologioal  Survey  of  British  Gniana. 

463.  Observatory,     [ij 

465.  QaeeD's  Oollcga    [i] 

467.  Boyal  Agricoltoral  and  Commercial  Society,    [i]       ^ 
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BsDtiago. 

469.  Academia  Militar  (Militarj/  Academy),    fi] 

471.  Biblioteca  I^acioD^  {National  Library),    [iii] 

473.  Boreau  de  StatUtiqae  (Bureau.of  Stati»Uc»).    [i] 

47S.  El  Fiano  TopogrHflco  [T(^p<tgrapbic  Bureau),    [i] 

477.  GoTernmeiit  of  Chile,    [i] 

479.  Meteorological  Office. 

481.  Miuietdre  de  i'lDt^tieur  {Dt^rtment  of  the  Interior). 

483.  Ministro  de  Iuetnic«ioD  Publico  {D^artment  of  Puilie  In- 

Sf motion),    [i] 
485.  Maseo  Kaciooal  (Nation<d  Muieum). 
487.  Observatorio  Ifacional  (N^atioTial  Observatory).    [\] 
489.  Oflciiw  Hidiogr&fica  de  Chile  {Htidrogrt^hic  Office),    [i] 
tn.  Sooiedad  de  Historia  Ifataral  {Natural  Hiatory  Society),    [i] 
493.  3ociedad  Medica  {Medical  Society).    [Calle  de  San  Diego, 

No.  47.]    [i] 
495.  Univeraidad  de  Chile  ( University  of  OhiU).    [iii] 

Valpuaiso.  * 

'    497.  DiroodoD  de  la  Statistiqae  do  Commeroe  {Bureau  of  Omn- 
m«rotaI  jStotuMos). 

COI/OUBIA. 

Bogota. 

499.  Oentr^  GommiHsiou  of  Bzchaoge — National  Library. 

501.  Government  of  Colombia,     [i] 

503.  Xatioual  Library,    [iii] 

505.  Observatorio  ABtronomioo  Naoional  {NaXianal  Astronomiool 
Observatory). 

507.  Observatorio  FtammarioD  (J'IammarH>»  ObsertaUtry). 

509.  Secretaire  des  Travaox  Pabliqaea  et  des  Poates  ( Department 
o/Pttftlio  TTorfeg  and  PogtCy^ce  Jh^rtrMinX). 

611.  Sooiedad  de  Estadistica  y  Oeografla  de  Colombia  (<StoMsfiosC 
and  Oeographical  Society  of  CoU>mbia). 

613.  Sociedad  de  Medicina  y  Ciencias  Natorales  {Society  of  Medi- 
cine and  Natural  Seienoea). 

615.  Sooiedad  de  Natoralistas  Colombianos  {Society  of  OoIomMtm 
NaturaUete).    [i] 
HAdftllin. 

617.  TlDiversite  d'Antioqaia  ( Univeraity  ofAntioehia).    [i] 

ma. 
619.  Administrador  de  la  Adnaoa  {Gustotaa  Office), 
621.  Oazetta  OQcial  de  Panama  {Official  Oazette  of  Panama.) 
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DUTCU    GUIANA. 


523.  Belgian  Consulate,    [i] 
Pannuribo. 

526.  Snriaaaiusche    Eoloniaale   BiMiotbeeb   {Stmiu 
Library),    [i] 


Qnito. 


ECtTADOB. 


527.  Minist^re  des  Finaacea  et  des  Travaax  Publiqnes  (Depart- 
ment of  Finaniiea  and  Public  Works). 

529.  Observatorio  AHtronomico  del  Oolegio  !NaciODal  {A$tron(mi- 
ical  Observatory  of  the  National  CoUege).    [1] 


PAKAGUAT. 


531.  Minister  of  Foreign  BelationB. 
533.  United  States  Gonsnlate.     [i] 


535.  Acad.6mi!ii]eVieDcm6lSataTalea{Academyo/Natia*lSeien«et). 

537.  Caerpo  de  Ingenicros  del  P4ra  (Engineer  Corps),    [ij 

539.  Escaeln  de  Inceiiiero  (Engineer  Soliool). 

541.  Facoltad  de  Medicina  (Medical  Faculty). 

543.  Minister  of  the  Interior. 

545.  National  Library,     [iiij 

547.  Sociedad  Geograflca  (Oeograpkieal  Society). 

549.  Statistical  Bnrean.    [i] 

551.  Universidnd  ( University),    [i] 

tmcGtTAr. 
■oQterideo. 

553.  Bnrean  de  Statistique  (Statiatical  Bureau),    [i] 
555.  Government  of  Uragaay, 

557.  Miniature  de  Finance  (Trftuury  DgHirtnimt).    [i] 
559.  Ministire  de  la  Guerre  ( War  D^artmait).    [i] 
561.  Soci^t^  de  Medicine  (Afedical  Society),    [i] 
.563.  United  States  Consulate,    [i] 

VBNEZHBLA. 

565.  Escnela  MMica  (Medical  School),    fi] 

567,  QazetA  Cienti&ca  (Scientific  Oasette).    [i] 

569.  La  Union  M^ic»— Organo  del  Gremio  Medico  de  Venezuela 
(Medical  Union; — Organ  of  the  Medical  Society  of  Vene- 
zuela). 

571.  Sodedad  de  Cieucias  Fisicas  y  Naturales  (Society  of  Phyticdl 
and  Natural  Sciences). 

573.  Sociedad  Economica  de  Amigos  del  Pain  (Economical  8oei- 

ety  of  tite  Friends  of  Peace),    [iii]  CI, 

B75.  Oniversidad  de  Caracas  ( Pninemty  o/ CartHSM).     i^'OOJ^lC 


ASIA. 

BBITISH  BUBMAH. 
RUUKMUL 

677.. The  Ohief  Engineer  of  British  Burmah. 


579.  Deputy  of  the  Barean  of  Foreign  Affiurs.     'i] 

Hmig-Kong. 

681.  Meteorological  Observatory. 

FskiiL 

683.  Imperial  Tnngwen  College,    [i] 
685.  KungPa  {Board of  Works). 

Shanglud. 

[Chinese  Edacatdonal  Mission  School — does  not  exist.] 
687.  Ohioese  Government  Department  for  the  Translation  of  For- 
eign Scientific  Books. 
689.  Chinese  Polytechnic  Institution  and  Beading  Boom. 
591.  Chinese  Scientific  and  Industrial  Magazine. 
593,  Imperial  Chinese  Maritime  Customs,  Engineer's  Office,    [i] 
[Kwong-Ki-Chiu,    (See  Deputy  of  the  Bureau  of  Foreign 
Af&urs  in  Canton.)] 

696.  Literary  and  Debating  Society. 

697.  Mognetio  and  Meteorological  Observatory  of  the  Imperial 

Bossian  Legation,    [i] 
699.  Boyal  Asiatic  Society  (China  Branch).     [Core  of  James 
Bairn,  1  Haymarket,  London,  England.]    [iii] 
[Scientific  Society— does  not  esist.] 
601.  Statistical  Department  of  Inspector-Oeneral  of  CoBtoms. 
603.  Zi-Ka-Wei  Observatory,     [i] 

rNDlA. 

Allahabad. 

607.  Meteorological  Beporter  to  the  Oovemment.    [i] 

BensTM. 

609.  Sanscrit  College.    [1] 
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Saaibtj. 

61L  Agrionltaral  Departmeut  of  tbe  Bombay  Presidency. 
613.  Bombay  Geographical  Society,    [iii] 

616.  Bombay  GovenuneDt.    [i] 

617.  Geological  Society. 

619.  ChiTenimeDt  CeDtral  Masenm.    [ij 
^L.  GoTemment  College  (formerly  Bombay  CJniTersi^).    [iJ 
623.  Government  Observatory,  Oolaba.    [ij 
626.  Literary  Society  of  Bombay. 
637.  Meteorological  Office.     [iJ 
629.  Boyal  Aaiatic  Society  (Bombay  Branch),    [iii] 
631.  SaBBOon  Mechanics'  Institute,    [ij    . 
633.  Sir  Jamsetjee  Jeejeebhoy  TraoBlation  Fond.    [1] 

636.  "  Tbe  Indian  Antiqaary."    [ij 
CUoottt. 

637.  Agricnltaral  and  Horticultnral  Society  of  India.    P] 
639.  Asiatic  Society  of  Bengal,    fiiij 

611.  Gliamber  of  Commerce,     [i] 

643.  Geological  Sorvey  of  India.    [Packages  to  be  sent  to  the  care 

of  TrUbner  &  Co.,  London,  Engtand.j    [iii] 
615.  Imperial  Indian  Mnseum.    [ij 
647.  Indian  Medical  Gazette;    [ij 
619.  Indian  Masenm. 
651.  Medical  and  Physical  Society,    [ij 
663.  Meteorological  Office,    [ij 
655.  Bevenne  and  Agricoltnral  Department,    [ij 
657.  St.  Xavier's  College. 
669.  Snrgeon-General's  Office. 
661.  Under  Secretary  to  Gkivemment  of  BengaL    [i] 
OaloBbo  (C^Itm). 

663.  Government  of  Ceylon,    [ij 

666.  Observatory  of  Mr.  Green,    [i] 

667.  Office  of  tbe  Meteorological  System,    [ij 
669.  Boyal  Asiatic  Society  (Ceylon  Branch),    [iii] 

IWun-Dns. 

671.  Great  Irigonometrical  Survey  of  India,    [i] 

673.  B8ColaMedico-Cirargica(JHe(l(CO.£lur;M!aIA)AooI).  [Packages 
to  be  sent  through  the  Escola  Polytechnica,  Lisbon,  For- 
tngal-j     [ij 

675.  Jaffna  College,    [ij 
ndieo. 
677.  Uaaidpal  Library  and  Mnseom.    [ij  ^ 
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Xadzai. 

679.  Arcbsaologicul  Survey  of  Southern  ludia. 

681.  Bast  India  Company's  Office,    [i] 

683.  Government  Ventral  Maseam  and  Library,    [i] 

685.  Literary  Society,    [iiij 

687.  Madras  Journal  of  Literature  and  Sdeace. 

689.  Madras  Observatory,    [i] 

691.  "Theosophist-" 

Ndlgherriet. 

693.  Public  Library,    [i] 

Poonth. 

695.  Oivil  Eogineering  College. 

Boorkee. 

697.  Thomasou  College  of  Civil  Eugiueering.    [iii] 

Sabannpu. 

698.  Goverument  Botanical  Garden. 


699.  Geveone  and  A  gricultural  Department,  Oovernment  of  India. 

701.  SnrgeoD-Geaeral  of  India. 

703.  United  Service  Institution  of  India,     [i] 

TrevaQdmin. 

706.  Observatory  of  His  Highness  the  B^ah  of  Travaucoro.    [i] 

707.  Trevandruin  Museum. 

JAPAN. 

Tokia 

709.  Emperor  of  Japan,    [i] 

711.  Agricultural  Boreau  of  Japan.  -^ 

713.  Asiatic  Bociety  of  Japan  (formerly  in  Yokohama).     [1] 

715.  Chi-ga-ku'kio-kuwai  {Geographical  Society),    [i] 

717.  Clii-shi-tsu-kio-ku  (Bureau  of  Geological  Surv^ing).    [Com* 

merce  and  Agricultural  Department.] 
719.  Department  of  Law,  Science,  and  Literature  in  the  Tokio 

Daigaku. 
721.  Deutsche    Gesellschaft  fUr  Xatur-   und  Vdlkerkande  Ost- 

Asiens  ( German  Society  of  Natural  History  and  UthnoUtgy 

of  JEaatem  Asia),    [i] 
723.  Kiyoiku  Hakubutsukwau  (Educational  Department). 
725.  Minister  of  Foreign  Affairs. 
727.  Mombusho  Museum  (Educational  Afuaeam  of  tlie  Imperial  Uni- 

verBity).    [Care  of  Kiyoika  Haknbusukwan.]     [iii] 
729.  Observatory  of  the  Tokio  Daigaka.     \i] 
731.  Boma^i-Kwai  (Society  for  the  TranslatUtn  of  Japanrtein  Bo- 
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Itdcio — CoDtinaed. 

733.  Seismological  Society  of  Japan. 

736.  8cM-Kwai  {Society  for  the  Advaneement  of  Medical  Science). 

737.  Society  of  Health. 

739.  Tokio  Daigaka    {Imperial    Univertiti/).     [Formerly  Kiisei 

Oakko].    [iti] 
741.  Tokio  Dza^okwao  (Tokio  library). 

Tokidiania. 

743.  Deatscbe  OeaellBchaftfiir  Natarwissenscbaft  und  Heilkunde 
(German Sode^  for  Naturaland  Medical  Sci^iees). 

746.  Imperial  College,    [i] 

747.  Japanese  Gazette. 

JAVA. 

Batavia. 

749.  Bataviaascbe  Geuootschap  van  EuDsteo  en  WetenecbappeD 

{Batavian  Academy  of  Arts  and  Scieneee).    [ill] 
761.  Oeneeskaadige  Vereeoiging  in  yederlaadacb-IodiS  (Medical 

Association  of  Netherlanda-India),    [i] 
753.  Koaiuklijke  Katurkundige  Vereenigiiig  iii  Nederlaudscb- 

Indie  (Boyal  Natural  History   Society  of  NetAerlands- 

India],    [iii] 
765.  Magnetic  and  Meteorological  Observatory.    |i] 
767.  Nederlandscb-IndiBcbe  Maatacbappu  van  Nijverbeiden  Laud- 

bonw  (Industrial  and  Ajp-icultural  Society  oflfetherlands- 

India).    |i] 
769.  Tidscbrift  for  Indiscbe  Taal-  Land-  en  YolkenkuDde  (Journal 

of  Indian  PMloloffy  and  Folklore). 
76t.  Tidachrift  for  jrederlandsch-IndiB  (Gazette  of  Netherlands- 
India).    [\] 


763.  Botuiischer  Garten  (Botaniml  Garden). 


766.  tndisch  Aardrijkskandig  GenootBChap  (Indian  Qeograpkieal 

Society),    [i] 

phujppint:  isx>ani>8. 

767.  BortoBotaDicoManileaeis  (botanical  Garden  of  Manila).    \i\ 
709.  Obaervatorio  Meteorologico  del  Atpneo  Municipal  (Meteoro- 
logical Observatory  of  the  Municipal  Univerniy).    [i] 

771.  Boyal  Economical  Society,    [iii] 

8THAIT3  SETTIiBMEirr. 

773.  Convict  Jail  Hospital,    [i] 

776.  Baffles  Library  and  Maseum.    [i] 

777.  Boyal  Asiatic  Society,    [i] 


r.=  i;'.'!J,b.vG.OOgIt^ 


ATJSTBALASIA. 

AUSTRALIA. 

ITEW  SOT7TH  WAIiBS. 

Sydney. 

779.  Agricnltnral  Sooie^  of  Sbvt  South  Wales,    [i] 

781.  AuBtralifUk  Maseum.    [i] 

783.  "Australian  Practitiouer.''    [ij 

785.  Corporation  of  the  City  of  Sydney,    [i] 

787.  GoDDcil  of  Edacstiou.    [i] 

789.  Free  Pnblic  Library,    [i] 

791.  Geographical  Inatitat*.    [i] 

793.  Oeographieal  Society  of  Australasia  (New  Sonth  Wales 

Brapch). 
795.  Qovernment  of  Kew  Sonth  Wales.     [i| 
797.  Government  Observatory,    [i] 
799.  Linnean  Society  of  New  Sonth  Wales,    [i] 
801.  Mining  Department,    [i] 
803.  Parliamentary  Library. 
805.  Eoyal  Society  of  New  Sonth  Wales,    [iii] 
807.  Sydney  College  Library,    [i] 
809.  Technical  and  Working  Men's  College. 
811.  University  of  Sydney,    [iii] 

unndflor. 

813.  Private  Observatory  of  John  Tebbatt.    [i] 

Q1JBENSI.AND. 

BriibtnA. 

816.  Acclimatization  Society.    [iJ 

817.  Colonial  Secretary's  Office,    [i] 

[Government  of  Qaeenaland.     (See   Colonial    Secretaries 
Office.)] 
819.  Government  Meteorological  Observatory,    [i] 
821.  Parliamentary  Library,    [i] 
823.  Queensland  Museum  of  Natural  History, 
825.  Eegistrar-General. 
827.  Royal  Society  of  Queensland. 

Tovniville. 

829.  Geological  Survey  of  Queensland.  ^ 
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SOUTH  ATTSTB&UA. 

831.  Adelaide  University,    [i] 

835.  Astroaomical  Observatory,    [ij 

837.  GoTemmeut  Botanic  G«rdeD.    |i] 

839.  GovernmeDt  of  Soatb  Anstralia.     fi] 

841.  Inspector-General  of  Schools,    [i] 

813.  Parliameatary  Library,     [i] 

845.  Boyal  Society  of  South  Australia.    [1] 

847.  Soatb  Australia  Institate.    [i] 

TASMAmA. 

Hobarton. 

849.  Government  of  Tasmania,    fl] 

851.  Library  of  Parliament 

853.  Magnetic  and  Meteorological  Observatory.    [1] 

855.  Moseom  of  the  Boyal  Society  of  Tasmania  and  Herbarium 

and  Botanical  Department. 
857.  Boyal  Society  of  Tasmania.    [Packages  sent  through  6. 

W.  Wheatley  &  Co.,  165  LeadenbaU  street,  London, 

E.G.]    [iii] 
859.  Tasmania  Public  Library,     [i] 
[Mechanics'  Institute — dosed.] 
lAonoetton. 

861.  Lannceston  Public  Library,    [ij 

863.  Mechanics'  Institute  and  School  of  Arts,    [i] 

VICTOBIA. 

CoDinffWOOd. 

865.  Field  Naturalists'  Club  of  Victoria,    p] 

SmeraldHm. 

867.  Mechanics'  Institate.    [i] 

Melbourne. 

869.  Australian  Medical  Journal,    [i] 

871.  Botanical  Garden,    [i] 

873.  Corporation  of  the  City  of  Melbourne,    [i] 

876.  Department  of  Mines  and  Water  Supply.    p\ 

877.  Eclectic  Association  of  Victoria,    [i] 
879.  Field  l-Taturalists'  Club. 

881.  Geographical  Society,    [i] 

883.  Geological  Survey  of  Victoria.    [1] 

885.  Government  of  Victoria,    [i] 

887.  Melbonine  Museum. 

889.  Melbourne  Observatory,     [i] 

[Mining  Department.    (See  Department  of  Hinei,  ^^)] 
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Mdboome — ContiDned. 

891.  Natiooal  Museum  of  Victoria,    [i] 

893.  Natnral  History  Society,     [ij 

895.  Parliamentary  library. 

897.  Public  Library,  Maseum,  and  National  Ghtllery.    [iiij 

899.  Boyal  British  Branch  Mint,    [i] 

901.  Boyal  PhiloBophieal  Society  of  Victoria,    [i] 

903.  Boyal  Society  of  Medicine,    [i] 

905.  Boyal  Society  of  Victoria,    [ij 

907.  Sonthern  Science  Eecord. 

909.  University  of  Meltxiume.    [iii] 

911 .  Zoological  and  Acclimatization  Society,    [i] 

WSSrADSTKAIiIA. 

FartlL 

913.  Meteorological  Saperiotendent.    [1] 

NEW  ZEALAND. 
Aookland. 

915.  Aaokland  Free  Pnblic  Library,    (i] 
917.  Auckland  lustitnte.    [i] 
919.  Anckland  Muaeam. 

Cbiiitoharoh. 

921.  Canterbury  Acclimatization  Society,    [i] 

023.  Canterbory  Musenm.    [i] 

925.  Geological  Surrey  of  the  Province  of  Oanterbory.    [i] 

927.  PhiloBOphical  Institnte  of  Canterbary.    |i]     ■ 

DnnediB. 

929.  Otago  lD8titut«.  [i] 
931.  Otago  Mtueam.  [i] 
933.  Otago  University. 

Hokitlka. 

935.  WesOand  Institate.    [i] 

InTWcai^filL 

937.  Scotland  Institute. 

SfllBtHL 

939.  Nelson  Association  for  the  Promotion  of  Science  and  In 

dnstry.    [i] 
941.  Nelson  Institute,     [i] 

Wollingtos. 

943.  Chief  Inspector  of  Weights  and  Measores.    [i] 
915.  Ootonial  Botanio  Garden,    [i] 
947.  Qolontal  Laboratory,    [i] 
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WelUngtoa — CoDtiaaed. 

949.  Colonial  Uaseam  and  Geological  Surrey  D^artmeot.    [i] 

951.  Colonial  Observatory,    [i] 

953.  Government  of  New  Zealand,    [i] 

955.  Government  Observatory,    [i] 

957.  Government  Printing  Offlce. 

958.  Meteorological  and  Weatlter  Department,    p] 
961.  Sew  Zealand  Geological  Survey,    [i] 

963.  New  Zealand  Institute,     [ii] 

965.  Kew  Zealand  Fablic  Library,    [i] 

966.  Parliamentary  Library,     [iii] 

967.  Patent  Office  Library,     [i] 

978.  Wellington  Philosopbicf^  Soeiety.    [i] 

969.  Wellington  PnbUc  Library,    [i] 

970.  Westland  Natoralists'  and  AoolimatizatiiMi  So<d^.       [i] 

POLYNESIA. 
SAIfDWIOH  ISLAimS. 

Hmolola. 

971.  Government  Geological  Survey, 

972.  Hawaiian  Gazette. 

973.  Hawaiian  Govenment  Library. 

974.  Minister  of  the  Interior. 

975.  Oabn  College. 

[B<^al  Agricoltoral  Society  has  tamed  over  its  books  to 
tfae  Hawaiian  Government  Library.) 

976.  Scientific  Sodety. 


.V  Google 


AUSTRU-HimGABT. 

&giun  [Zagnb]  (Croatia). 

977.  6e8ell8cban.fllr8iids1avi8cheAltertIitimer(j6b0{Bl|y^Am(fc 
Slavi43  AnUguitiet).    [i] 

d79.  Handels-  and  GeTerbe-Eammer  fiir  Eroatien  (Ohamber  of 
Commeroe  and  Board  of  Trade  for  Croatia),    [i] 

981.  Eroatisdie  Arcbfiologische  Gtesellschaft  {Croatian  ArtAat- 
ologieal  Society). 

983.  Eroatdach-SlaTonische  LandwirUischafts-GesellBohaft  {Ag- 
ricultural Society),    [i] 

085.  Landwirthschaftliche  Zeitang  {Agricultural  tfoumal).    [i] 

987.  Kational  Museum,     [ij 

989.  Bedaktion  der  "  Gospodarski  List"  {Editor  of  tft«  "Oo^ 
podarsH  Litt.")    [i] 

991.  SUdslaviBche  Akademie  der  WissenBcbaften  nnd  EQnBte 
{South  Slavic  Academy  of  Science  and  Art),    [i] 

993.  Trogova4iko  Obrtaiika  Eomora  {Stattetieal  Bureau).    [iJ 

996.  JJaiveTN.t&t  {University).    [iJ 

Biitriti  (Austria). 

997.  Oewerbesohale  (Industrial  School),    [i] 

Bngeni  (Austria). 

999.  YonrlhergeTiitaBeama-Ywem  {TorarU>erg Museum SoiMjf). 

PI 

Briiiui  (Austria). 

1001.  E.  E.  Mabriech-Scblesiecbe  Gesellscbaft  fUr  Ackerbaa, 
Natnr-  and  Landeakmide  (Imperial  Eoyal  Mora/vian-i^ 
lesian  Society  of  Agriculture,  Natural  History,  and  Geog- 
raphy).   \i\ 
1003.  Mtlbrisch'Sclilesiscbes  Blinden-ErzieliiiiigB-Institat  (Mora- 

via.n-SiUsian  Institute  for  Educating  the  Blind).    [iJ 
1005.  NaturforecheDder  Verein  {Naturalists  Society)   [iii] 

{ffungary). 
1007.  FSvarosi  Btatiaztikai  Hivatal  {StatisOoal  Buremi).    [ij 
1009.  Qeologiscbe  OeseUscbafl;  fUr  Dngam  (Qeotogieal  Soeietg  o/ 

Hungary),    (iii] 
1011.  HaDdels-Akademie  {Commercial  Academy)  [i] 

K  ,,  I, Google 
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Badapett  {Hungary) — Coiitiuued. 

1013.  Uaodels-  andGewerl)e-KtuDtiier(OAai»d«*(>/'<7oBMn«fceand 
Trade).    \i\ 

1015.  Indostrielle  Oesellachaft  {Industrial  Society),    [i] 

1017.  K.  K.Ef^et«m  KatbolFogyioDasmiii  {Imperial  Royal  Catk' 
otic  Qymna$ium),    [i] 

1019.  K.  K.  Stemwarte  {Imperigi  Royal  Obserratory). 

1021.  K.  Geographisches  Institnt  {Royal  Oeogr(^hioal  Institute). 

1023.  K.  Magyar  Tenn^szettadomttnyi  T&rsnlat  (Royal  Hunga- 
rian Society  of  Natural  8cien€e»).    [iii] 

1025.  E.  Magyar  Tadom^nyoB  Egyeteiu  {Royai  Hungarian  Uni- 
vereity).    [iiij 

U&7.  E.  Ober-Gymuasiam  {Royal  Higher  Qyranatiwn).    [i] 

1029.  K.  Ober-Kealschnle  {Royal  Practical  School),    [i] 

1031.  K.  Ungar.  Central-ADStalt  fUr  Met«orologie  and  Erdmag- 
netismus  (fioyo/  Hungarian  Central  Inttituteof  Meteor- 
otogy  and  Terrestrial  Magnetism),    [i] 

1033.  K.  Ungar.  Geologische  Anstalt  {Royal  Hungarian  Geologi- 
cal Institute).  ■   [i] 

1035.  Lebens-Versicberungs-Gesellscliaft  "Anker"  ("Anchor^ 
Life  Insurance  Company). 

1037.  Magyar  Foldrajzi  Tarsasag. 

1039.  a&gyar'SemzetiVi.nBeum  {Hungarian  National  Museum).  [J] 

1041.  Magyar  Tudom&Dyos  Akademia  {Hungarian  Academy).  [iiiJ 

1043.  MiDisterium  fTir  Agricnltur  and  IndoBtrie  {Ministry  of  Ag- 
riculture and  Industry).    [i\ 

1015.  Mus^  d'Antbropologie  de  1' University  {Anthropological 
Museum  of  the  University). 

1047.  Natnrforsclicnder  Verein  {Natural  History  Society). 

1049.  Oesterrcich  •  Uugarische  Staats  -  Eisenbalm  -  GeaelUch^ 
{Avstro- Hungarian  Railroad  Society).  [Thereaien  Hing 
30.] 

1061.  Peatv4ro3  HtatiBztikai  Hivatal  (Statistioal  Bureau  of  the 
City),    [i] 

1053.  Polytechniscbe  Schale  {Polytechnic  School). 

1055.  Prfisidiam  des  Edaiglicb  Uogariscben  MlniaterinmB  {Presi- 
dent of  the  Royal  Bungco'ian  Mimatry). 

1067.  Soci^t4  de  G^ographie  de  Hongrie  {Hungarian  Geographical 
Sodetg).    [i] 

1059.  Termeezetr^zi  Fazetk. 
Ctamovib  {Austria). 

1061.  E.  E.  naiversitate-Bibliothek  {Imperial  Royal  UnieersHy 
Library),    [iii] 

1063.  Terein  Hir  Landesknltnr  and  Landeskmide  im  Herzog- 
thatDB  Bakovioa  {Society  for  Agriculture  and  Qeogri^hy 
of  the  Duchy  of  Bj^owina).    [\]  Ctxwlc 


04  LIST  OF  FOREIGN   CORRESPONDBSTS. 

Fiune  (lUyria), 

1065.  K.   &.    Marioe-Akademie  {Imperial    Royal  Naval   Acad- 
emy),   [ij 
Oalaot  {Auatria). 

1067.  Commission  Europ^enDe   de  Dftnabe  (European   Danvbe 
Commvtvm).    [t] 
aors  {lUyria). 

1069.  K.  K.  ^ckerbaa-G^ellscbaft  {Imperial  Boyai  AgrvsvlHral 
Society).    [iJ 
Oriitt  (Styria). 

1071.  Akademie  fUr  Handel  nod  IndDStrie  {Academy  of  Commerce 

and  Indvttry).    [i] 
1073.  Historiscber  YereiD  tiir  Steiermark  {Siatorioal  Society  of 

Styria).    [\\ 
1075.  K.  K.  Erstes  Staats-Oy muaHium  {Imperial  Royal  State  Oym- 

tuvtium).    [i) 
1077.  K.  K.  Steiermarkiscber  Garten bau-Verein  {Imperial  Royat 

Styrian  Sorticultaral  Society),     [i] 
1079.  K.  K.  SteienuarkJBcbe  LaDdwirtbacbufts-Gesellscbaft  {Im- 
perial Royal  Styrian  A ffrteuUural.  Society),    [i] 
1081.  K.  K.  Universitfit  {Imperial  Royal  University),    [iiij 
1083.  Landes-Bibliotbek  am  Steiermark.  LandscbaftlicbeD  Joan- 

Deam  {Styrian  National  Library  at  the  Joanneum).    [i] 
1085.  Mineralogisches    Musenm    des    SteiermSrkiscben    Laud- 

schaftlicbeo  Joanneams  {Styrian  National  Mineralogieal 

Museum  of  the  Joanneum). 
1087.  IN'atnrwisseDscbaftlicher  Yereia   tUr  Steiermark    {Styrian 

Society  of  Natural  Sdenees).     [i] 
10S9.  Steiermarkiscber  Indnstrie-  uod  Gewerbe-Verein  {8tyria» 

Industrial  and  Folytecknical  Society),    [i] 
1091.  SteienDarkische  LaodeB-Ober-RealschuIe  {Styrian  Higher 

" Real*  School),    [i] 
1093.  Verein  der  Aerzte  in  Steiermark  {Styrian  Society  of  Physi- 
cians).   [\] 
HanaumfUdt  {TransylDttnia). 

1095.  SiebenbiLrgiscber  Y«rein  tiir  Naturwissenscbaften  (Trantyl- 

vofltan  Society  of  Natural  Seiencea).    [iii] 
1007.  Verein  fUr  Siebenbiirgische  Landesknude  {Transylvanian 

Oeographical  Society),    [i] 
lunsbrnok  {Tyrol). 

1099.  Ferdinandenm.     [iii) 

1101.  K.  K.  Nord-Tiroliscbe  Landwirthscbafta-Geeellschaft  {Im 

perial  Boyal  Agricultural  Society  of  North  Tffroi).    [i] 
1103.  ITatarwissenschaftlicb-MediciniBcber  Verein  {Society  of  Nat. 

Ural  and  Medical  Sciences).    |i] 
1105.  TJniveraitats-Bibliothek  {University  Library).  .'fOOQic 
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Kftloeu  (Hungary). 

1107.  Stemvartt)  {Obiervatory). 

Elagaiftirth  (CarintMa). 

1109.  Gesdtichts-Y erein  fUr  K&mten  (Higtorical  Society  of  Carin- 

tAta).    [ij 
1111.  Handels-  nnd  Oewdrbe-Kammer  {Chamber  of  Commerce  and 

Board  of  Trade),    [i] 
1113.  E&mtnerischerGarteDbaQ-TereiD  (CarinthianSorticulturat 

Somety). 

1116.  K&mtneriscber  Indnstrie-  nnd  Gewerbe- Verein  (Carintkion 

Industrial  and  Polyteeknical  Aaaociation),    [i] 

1117.  E.  E.  Landwirthschafts-Gesellschait  {Imperial  Soyal  Ag- 

ricultural Society),    [i] 
1119.  E.  E.  Stadieo-Bibliothek  {Imperial  BoyeU   CoUcgiate  Li- 

.hrary).    (iJ 
1121.  Naturhistorisofaes  Landes- Museum  in  Eamten  {Carintkiam 

National  Museum  of  Natural  History),    (i] 
1123.  Section  Klagenfurt  des  Berg-  und  Hiltteum&nniscben  Yer- 

eines  fiir  Steiermark  und  Efirnten  {Klagenfurt  Section  of 

the  Mining  and  Smelting  Society  oj  Siyria  and  Carinthia) 

Pwumbiiiy  (Trantylvania). 

1126.  Edelyi  Musenm  Egylet  {JiTational  Museum),    [i] 

1127.  Eoniglicher  Botaniscber  Oarteo  {Boyal  Botanical  Garden). 
1129.  E&nigUcb  TJDgariscbe  TTniveraitfit  {Boyal  Hungarian   Uni- 
versity). 

'    1131.  Magyar  Xdvenytani  Lapok.     [i] 

Klartar-nenbnrg  {Austria). 

1133.  Bevne  Antipbylloz^jqae  {Anti-phylloxera  Reeieie). 

Inkaa  {Oalicia), 

1135.  AkadetaijA 'Umie}eba6sci  {Academy  of  Scienees).    [i]    . 
1137.  Qaliziscber  Fiscberei-Yerein  {Oalician  Piacicultural  Sod- 
an).   [1] 

1139.  K.  K.  Universitats-Stemwarte  {Imperial  Boyal  University 

ObservaUtry).    [i] 
1141.  Medicinisohe  OeselUcbaft  {Medical  Society),    [i] 
1143.  Universitet  Jagiellooski  {JagiellonsJn  University),    [iiij 

iButOT  (Austria). 

1145.  Stemwarte  (Ofrserratory).     (i] 

{lliyria). 
1147.  Historischer  Yerein  fur  Erain  {Historical  Society  of  Oami- 

Ola),    [i] 
IIM.  Jnristiscbe  Geaellscbaft  {Jurists'  Association),    [i] 
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L^bach  (iUyrta)— Gontinaed.. 

1161.  K.  K.  Landwirthschafts-Gesellscliafii  (Imperial  Royal  Agri- 

eultural  Society),    [i] 
1153.  K.K.StaAien'Bihl\o^ek{ImperialBoi/a( Collegiate lAbrary). 
1165.  Landes-Maseam  (Sational  Museum),    [i] 
1157.  Matica  Slovenska  {Literary  Society),    [i] 

jMobmg  (Qalieia). 

1159.  Franzens-Uairersitfit  (Franeis  Univertity). 
1161.  UDiTersitate-Stemwarte  ( University  Obsemalory).    [i] 
1163.  Zaklad   norodowy  imieoia  OssolioBkicli  {National  Insti- 
tute):   [i] 

LmImii  {Styria). 

1165.  K.K.  Berg-Akademie  {Imperial  BoyalMinittij  Academy),   [ij 

1167.  Oesteireichiecbe  Zeitecbrift  fiir  das  Berg-  andHittteDweseD 
{Austrian  Mming  and  SmelHit^  Journal). 
£iiu  (Austria). 

1169.  Handels-  end  Gewerbe-Kammer  OberBsterreichs  {Qjper- 
Austrian  Chamber  of  Commerce  and  Board  of  Trc^e).    [i] 

1171.  E.  K.  Landwirtbscbafts-Oesellschaft  {Imperial  Boyal  Agri- 
oultural  Society),    [i] 

1173.  K.  E.  offentbcbe  Stadien-Bibliotbeb  (Imperial  Boyal  Colle- 
giate Library). 

1175.  Mas6iun  Francisco  Carolinnm  {Museum  Frandsoo  CaroH- 
num).    [i] 

VeutitMlwiii  (Austria). 

1177.  Landwirtbschaftlicber  Yerein  {Agricultural  Society),    [i] 

O'OTaHa  (Hungary). 

1179.  Astro-pbysikaliscbes  Observatorium  (Astro-Physical  Obser- 
vatory),   [i] 

Olmtltt  (Moravia). 

1181.  E.  K.  Deateohes  Gymnasiam  (Imperial  Itoy<U  German  Oym- 

non'um).    [i] 
1183.  K.  K.0hf>t-3,ealBciinl6  {Imperial Soyal Sigh ''Bml"8ch4H>l). 

[i] 
1185.  E.  E.  Stndien-Bibliotbek  {Imperial  Koyal  Collegiate  Library). 
fiiil 

?oU  (lUyria). 

1187.  Hydrograpbiscbes  Amt  (Sydrographic  QjBice).    [iJ 

Flag  (Bohemia). 

1189.  BSbmische  chemiaobe  Geaellscbaft  {Bohemian  Olemioal  So- 
ciety),   [i] 
1191.  Biihmischer  Gewerbe-Verein  (Bohemian  Polytechnical  Bo- 

oiety).    [i] 
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Ptmg  {Bokemia) — OoDtinued. 

II93.  Gomitd  fSr  naturwinsensctiaftlicbu  Laudesdnrotlurschniig. 
(Committee^  Natural  Miatory  Mxplorationt).    [i] 

1195.  Dentscher  polytecbnischer  Verein  {Oeman  PotylaAnieat 
Society),    [i] 

1197.  K.  bohmische  Qeaellschatt  der  WiweDsohaftea  {Soyal  Bo- 
hemian Society  of  Scietteet).    [iii] 

1199.  K.  bShmisobeB  Muaeum  (B.  Bo^umian  Jftuawn).    |iii] 

1201.  K.  K.  bShmischeOarl  Ferdinand  TJniversitfit  {Imptirial  fioyol 
Bohemian  Carl  FerdiiMnd  Vniversity). 

1203.  K.  K.  bdbmiache  techniscbe  Hocbschale  [Imp&ruU  Boydl 
Bohemian  Polytechnicum). 

1205.  E.  K. dentache Carl  Ferdinand  TJniveniitfil8-Bibliothek(Xm- 
perial  Royal  Qerman  Carl  Ferdinand  Univertity  Li- 
brary),   (iii] 

1207.  K.  E.  deatache  tecbniscbe  Hoohscbale  {Imperial  Royal  Qer- 
man Polytechnicum). 

i:i09.'E.  E.  lTDiver8it&t8-St«mwart«  {Imperial  Royal  {TntMrfi^r 
Obaervatory.)    [i] 

1211.  Medicinische  FacalUit  {Medical  FaevUy).    [i] 

1213.  Natarwidsensctaaftlicber  Yecein  "Lotos"  (Society  of  Natu- 
ral Sciences  ^^  Lotos"),     [i] 

1215.  Pam&tky  archaeotogiijk^  a  mistopisme. 

1217.  Pnesidiom  des  Landea-Enltnr-Ratbea  {President  of  tA« 
Covncil  for  Agriculture),    [iii] 

1219.  Bedaktion  der  tecbniscben  Blatter  {Technical  Journal),  [i] 

1221.  Scbaa&ttcbter-Tereiu  filr  Bfthmen  {Sheep-breeders'  Society 
of  Bohemia),    (ij 

1223.  Verein  fiir  die  Gescliicbte  der  Deatscben  in  B5hmen  {So- 
ciety for  the  History  of  the  Germans  in  Bohem^ia).    [i] 

1225.  Verein  zar  ErmnQteraug  des  Gewerbegeistes  in  Bfitunen 
{Society  for  the  Encouragement  of  Induetrial  Snterpriw 
in  Bohemia),    [i] 

PrMbarg  {Hungary). 

1227.  Handels-  and  Gewerbe-Eammer  {Chamber  of  Commerce  and 

Board  of  Trade),    [i] 
1229.  Verein  fOr  Naturkonde  [Society  of  Natural  Seienoea).    [iJ 

Kbnm  {Bohemia). 

1231.  E.  E.  Berg-Direction  (Imperial  Royal  Direelion  of  ifmea) 
[E.  E.  Earoli  Boromm  Sitber-  nnd  Blei-Haoptwerk].  [i| 

(Bohemia). 
1233.  Verein  der  Natorfreimde  (Society  of  Naturaliets). 
H.  His.  16 7 
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Bom«do(7yn>I]. 

123fi.  I.  B.  Accademia  di  Leitere  e  Scienze '  degU  Agiati  (/m- 

p«ial  Boyal  Aoademp  ofjjetten  and  Scimoei).    [i] 
1237.  I.  R.  Scaota  B«al6  Eliaatjettina  {Imperial  Bo^al  ElvmbeUi 
Behool).    [i] 
St  paten  (^iMtrte). 

1239.  Nieder-Ssterr.    Landes-Ober-Bealschble     {NatioTuil     Migh 
B^utol  of  Lower  Auelria).    [i| 
Salilmrg  (Austria). 

1211.  K.  K.  LandwirtbAchafta-Gesellsobaft  {Imperial  BogalAgri- 

mtltural  Sooiety).    [i] 
1243.  K.  E.  Stitdien-  Bibliotbek  {Imperial  Boyal  Collegiate  Li- 
brars).    [i] 

1246.  Stftdtisches  Mnseum  Carolino-Aa^steam  {Munioipal  Oaro- 

lino-Augvetan  Museum]. 

SohftHboTg  (Austria). 

1247.  OymQasiom  {Offmnaeium).    [i] 
Tnnt  (Tyrol). 

1249.  Oesterreicbischer  Alpen-Verein  {Austrian  Alpine  Chib).   [i] 
1261.  Society  de^i\  alpinisti  Tridentini  {Alpine  Oluft  o/Trent).    |i] 
1263.  B.  Istitato  luduatriale  e  ProfeeBiooale  (Royal  Induttrial 
and  Pro/easionat  Institute). 
TriMtc  (lUyria). 

1266.  Aokerbaa-Gesellaobaft  {Agricultural  Society),    [i] 

1267.  Astronomiscbes  nod  meteorologisobes  ObBervatorinm  der 

naatiscben  Akademie  (Astronomieaiand  Meteorological 

Observatory  of  the  Natitical  Academy). 
1269.  Civioo  Uuaeo  di  Storia  Natarale  FerdiDaDdo-MaasimiliaDu 

(Ferdinand  Maximilian  Museum  of  ITatural  History).  [I] 
1201.  CtertenbaD-GeseUscbalt  (fforticuliural  Society). 
1263.  K.  E.  flandels-  and  nantiscbe  Akademie  (Imperial  BoyeU 

Oommeroiai  ajtd  Nautical  Academy).    |i] 

1266.  "  V  Ortolano,"  Gioraale  Popnlare  d'  Ortibaltnra, "  The  Oar- 

dener" — Popular  Horticultural  journal),    fi) 

1267.  Society  Adriattca  di  Scienze  N'aturali  (Adriatic  Society  of 

Natural  Sciences),    [i] 
[Society  Agraria.     (See  Ackerban-Qeaellschaft.)] 
1271.  SocietA  par  la  Lettura  Popnlne  (Society  for  Popular  Lec- 
tures),   [i] 
1273.  Society  Scieotiflca  Letteraria  della  Hinerva  {Mmerva  Bei- 
entifie  Literary  Soeiety).    [iiij 
Wi*a  (Austria). 

1276.  Seiner  Kaiserlich-EdDiglioheii  M^estfit  Privat-Bibliotbek 
(PrivateLibraryof  His  Mc^ty  the  Emperor).    [Hi] 
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VIen  {Auatria) — Continued. 

1277.  AihkaniBohe  Q«HeltBchaft  [AJriean  Sooiet}/). 

1279.  Allgemeiner  Oesterr.  Apotheker-Terein  {AuatrvM  Apo^. 

carie^  Astociation).    [i] 
1281.  Atlgemeine  Wiener  medieinische  Zeitung  {Vienna  MedUial 

Jottmal).    li] 
1283.  Alterthams-Terein  [1  UmTersitAte-PlatK,  2]  {ArehtsologieiU 


1286.  Al^t^lIopo\ogiJKh^e  QeBQnacbafti Anthropological  Soeiety).  [i] 

1287.  Ghemlsch-metallargisclies  Laboratorinm  [Basumoffskigasse, 

3]  {Ohemioo-MeUUlvrgioal  Laboratory). 
1289.  Gbemisch-pbyslkaliscbe  QeBeUadbatt  {Ohemico-Phyaiedl  8ih 

ciety). 
1291.  Dentache  BandBcbaafttrGeogrsphie  tmd  Statistik  {Gemum 

Bevietofor  Geography  and  BtaUttia). 
1293.  Entomologiscber  Terein  {Entomological  Society),    [i] 
1295.  Oeologiscbes  InBtitat  der  Univeraitfit  [Geological  InaHtuU 

of  the  Unieeraity). 
1297.  Handels-  and  Gewerbe  Kammer  {Oh<unber  of  Commerce  and 

Board  of  Trade),    [ij 

1299,  Eaiaerllcbe  Akademie  der  Wissenaohaften  [Univeraitftta- 

Platz  2]  (Imperial  Academy  o^Scienoet).    [iii] 
1301.  K.  E.  AckerbaD-Ministeriam   [BndolphPlatz,  13a]  (Im- 
perial Boyal  Dtpartment  of  Agriculture).    \i] 
1303.  K.  E.  Akademie  fiir  Bildende  Eilnste  [Scbiller-Plats  3] 
(Imperial  Boyai  Academy  of  Plattic  Art). 
[K.  E.  Artillerie-  und  Ingeniecr-Schnle  (Imperial  Royal  Ar- 
tillery and  Engineer^  School).    (See  E.  E.  Techniscbe 
Militair- Akademie.)] 

1300.  E.  E.  Botauisohes  Hof-Cabinet  (Imperial  Boyal  Botanical 

Muteum). 

1307.  E.  E.  Ceotral-AnBtalt  fSx  Meteorologie  nnd  Brdmagnetis- 
mus  [Bobe  Warte  bei  Ddbling,  No.  38,  Wieu]  Imperial 
Boyal  Central  Inttitutefor  Meteorotogieal  and  Terrettrial 
Magnetimi).    [iJ 

1309.  E.  E.  CeDtTal-EommisBioB  znr  Erforsobnufi:  und  Erbaltnog 
der  Eaoat-UDd  biBtoriactaeD  Denkmale  [Schiller  Platz, 
4]  (Imperial  Boyal  Central  Commiesion  for  the  Explora' 
ticn  and  Preeervation  of  Art  and  Hiatorical  Monuments), 

1311.  E.  E.  Qartenbaa-OeaelUcbaft  (Imperial  Boyal  Hortieulttiral 
Society),    [i] 

1313.  E.  E.  Oeueral-StabB-Sobnle  (Imperial  Boyal  School  of  Staff). 

1316.  E.  E.  GeograpbischeGeaellachaftfTmjMnal £ojraI  Geograph- 

ical Society).    |iii] 

1317.  E.  E.  Oeologiscbe  Beichsanstalt  (ImperiaX  Boyal  Geologieal 

EetabUthment).    [iii] 
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Wlao  (Atutriaj — Continiied. 

1319.  K.  K.6«8ellscIiafl;dwAente(Im]Mr*alJtoyaI&M{e^^flhf- 

sjofon*).    [i] 
1S21.  K.  K.  HEmdelB-Mtnisterinin  {Imperial  Boj/(U  DepartmeKt  of 

Oommerot),    [i] 
1323.  K.  K.  Hoohsohale  ftir  Bodeuooltar  [vii.  LaDdeBgasse,  17] 

{Imperial  Boyal  Agrieultural  High  School). 

1336.  K.  K.  Sot-Bibi^othek  {Imparl  Boi/al  Library),     [ill] 
1327.  K.  K.  Hot- ond   Staats-Drackerei  {/mpertol  Boj/al   Statt 

Printing  Qgice).    [iii] 
1329.  K.K.Krieg»-'ili.iDiwenxaD{ImptrialBoj/alWarJ)epm-tme»t). 

P] 
1331.  K.  K.  Landes-Tertbeidignngn-MiDisterinni  (Imperial  Aoyol 

D^artnunt  of  KaHonal  Defense), 
1333.  K.K.iiaiiao-ObeT-KDmmaodoilmperialBogalSavalOffieeli. 

[f] 
1S36.  K.  K.  MflitftrG«ograpbi80heB  Inatitnt  {Imperial  Bo]falMiU. 
tary  Oeograpkieal  Institute). 

1337.  K.Bu.1diaetB\ogiaoheaB.o{-Oabia9t,{ImperialSoyai  Mineral- 

offieal  Mitaeum). 
1339.  K.  K.  Ministerinm  des  Aensaern  (Imperial  Sogal  Foreign 

Office),  .[i] 
1341.  K.  K.  MinUteriam  fttr  Oaltau  nod  nnteniobt  (ImperitU 

Boyal  Department  of  Ohnrch  and  Education),     [i] 
1343.  K.  K.  HiaisteriDDi  des  Innerti  {Imperial  Boyal  D^artment 

of  the  Interior),    [i] 

1346.  K.  K.  ITfttarhiatorisohes  Hof-MnBenm  (Imperial  fioyol  Sat- 

ural  History  Museum),     [ii] 

1347.  K.  El.  Ober-Gymnasiom  za  den  Sobotten  {Imperial  Bopal 

8ohotten  Gymnasium),     [i] 
1349.  K.  K.  Oeffentliche  Lehraostalt  fUr  orieotalisobe  Spraohea 

[UDiversitatB-Platz,  1]  {Imperial  Boyal  PuMia InstOmte 

of  Oriental  Languages). 
13G1.  K.  K.  OesteiT.  MnBeam  ftlr  KoDBt  and  lodnstrie  (Jiiip«rfal 

Boyal  Museum  of  Art  and  Industry),     [i] 
1363.  K.  K.  Pbysilcatisoh-astronoiiilBcbes  Hof  dabinet  (Jnqwrjol 

Boyal  Phyrioal-Aitronomieal  Museum). 

1366.  K.  K.  Beiobs  -  LandwirtibsobafU  ■  Oesellsohaft   {ImperitU 

Rm/al  Agricultural  Society),     [i] 

1367.  K.K.8Gbottenfe1derOber-Beal8obale(Jmj>«rtaI.fioydJA)JM> 

tenfeld  High  School),    [ij 
1369.  K.  E.  Statistiaobe  OeDtral-KommiBsiOD  {Imperial  Boyai  8t»- 

tistical  Central  Commission).    \m\ 
1361.  K.  K.  Steniwarte  (Imperial  Boyal  Observatory),    fi] 
1363.  a.  K.TeohaiBcheBoohBBbale(Imperial Boyal  Poly teehmicum\. 
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Win  {Auttria) — Continued. 

1365.  E.  E.  Techuische  Militair-Akademie  (Imperial  Soyal  Teelmi- 

cat  Military  Academy)  [formerly  K.  E.  Artillerie-  and 

Ingenienr-ScbuleJ. 
1367.  E.  E.  Topographisobe  G^esellschaft  {Imperial  Sof/al  Topo- 

grapkieal  Society). 
1369.  K.  E.  nniTersitftts-Biblipthek  {Imperial  Royal  Uiuvmrtity 

Librani).    [iii] 
1371.  E.  E.  Zoologiach-Botaniscbe  Oesellschaft  {Imperial  Boyal 

Zoological  Botonieal  Society),    [iij 
1373.  E.  E.  Zoologisebes  Hot-Cabinet  {Imperial  Boyal  Zoological 

Mvaeum).    \i] 
1375.  HartQe-3ectioadeaE.E.BeicbS'Kriegs-MiuiBt«riom8(^at)aI 

Seetion  of  the  Imperial  Eoyal  State,  Wto'Departinent).  [i] 
1377.  Sa,tarmaaBDboha{tlie^eTVetem(Soeiety  of  Natural  Saeneee). 
1379.  Niederdsterreicbischer  Oewerbe-Verein  (Polste(^itieal  So- 
ciety of  Lower  Auntria).    [i] 
1381.  ^amismatische  Gtesetlacbaft  {Numiamatio  Society). 
1383.  Oesterreichische  Oesellschaft  fiir  Meteorolo^e  {Avstriam 

Society  of  Meteorology),    [i] 
1385.  OeBterreiohisoher  lageniear-  und  Architecten-Yeiein  {Afu- 

trian  Society  of  Engineers  and  Architects),    [ij 
1387.  Orieatalisobe  Akademie  {Oriental  Academy). 
1389.  Orieutallscbes  Maaenni  {Oriental  Mvaeum).    [i] 
1391.  Ornitbologiscber  Vereio  {Omithologieal  Society),    [i] 
1393.  PbarmaceutiBche  G«aellschaft  (Pharfnaoeutioal  Soaety). 
1395.  PhotographiBche  Qesellaobaft  {Photographioal  Society),    [i] 
[Polytecbnisebe  Gesellscbaft  {Polytechnical  Society).    (See 

E.  E.  Tecbniscbe  Hochschnle.)] 
1397.  PriTilegirteoaterreich-aDgariscbeStaatB-Eisenbahn-Qesell- 

schaft  [Scbvarzenberg-Platz,  3]  {Awtro-Hungaruut 

Railroad  Socie^). 
1399.  Bedaktioii:  Xene  Fi«ie  Preese  (JTmo  Free  Press). 

[Bedaktion:     Oesterr.-ongar.   Fieoherei-Zeitnng   {Austria' 

Hungmy  Fishing  &aiiette).    Deftinct.] 
1401.  Bedaktion:   Oesteir.-angar.  Sparkassen-Zeitiing  {Aiutria- 

Hungary  Savings  Bank  Oasette). 
1403.  Bedaktion:  Der  Gartenfireond  {The  Garden's  Friend). 
1405.  Bedaktion:  PhotographiBche  CorreBpondeoz  (P&otofrrapAt« 

CorrespondeTtee). 
1407.  Bedaktion:  Namismatisobe  Zeitschrift  [fonnerly  Honats- 

beftej  {N^mnismatie  Oazette).    [i] 
1409.  Bedaktion:   Die  aeaesten    Erfindnngen   im  Qebiete  der 

LaadwirttaBchaft  {The  latest  discoveries  in  agrieuttvre — 
joitmal). 
1411.  Bedaktittn:  UDgariache  Bevue  {Sumgarion  Bevieie).    p] 
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•:  Wietiflr  Modizioische  Wocbenscliritt  Otedical 

3h>iiAtiM:  Wiener  Kamismatisohe  Mooatshefte  ( Vtmna 

Smmimmmtie  Mmtkly).  SeeNomismatiseheZeitscfarift.] 

TjtY-  ftrfrn*'^"'   Wiener  Obst-   nud  Oarten-Zeitaag   (Vietma 

fVw*t  mmd  Sortumttural  Joumal~-publUhed  by  the  Impe- 

rial  Bogmt  Eortietilturel  Sooiely).     [i] 

ja.1  $*mit-y^^»itang  {City  oouHoil). 

■jyjjt  t^vkaolot^isoheB  Gtowerbe-HnBeom  (PofyteeAntooI  Mmeum). 

Mtt.  CKWrsttttiangs-VereiDftlreDtlaaaeneStrafgefaDgeDeiBowie 

tOi  btUft-  and  schnldlose  Familien  vod  Terhafteten  (&>• 

Affy  to  OMMt  reletaed  prUonen  and  their /amiUes). 

MjSL  T«mn  der  Oeographen  an  derK.  K.  Vniversit&t  {Soeietif  of 

Otograpkers  of  the  Imperial  BoytU  University).    \i] 
Mc0t,  Vvreiu  der  E.  K.  autor.  and  beeideten  Civil- Ingeuieure  nud 
Arohitekteu  (Society  of  Civil  Enyineert  and  Arohitecta). 
t4iT.  Vfrvin  der  LiteratarfreDode  (Society  of  the  Friends  of  Ltt- 

eratttre), 
143ft.  Yemin  der  Monton  und  Eisen  IndoBtriellea  [Soeiety  oflnm 

Industry). 
1431.  Verein  fBr  Ps;cbiatrie  and  ForeDsiBche  Paycfaologie  {So- 
ciety of  Ptychiatry  and  Forcnaie  Peyekology). 
t4SS.  Veroin  zor  Verbreitnng  uatnrwisaeiificbaftlicber  Kennt-    - 
Disse  (Society  for  the  di^mion  of  the  knowled^  of  ITat- 
Krol  Sdtnoet).    [i] 
1435.  Verein  znr  Yersorgnng  ond  Beschtiftignng  erwaohsener 
Blinden  (Soeiety  for  the  Support  and  Employment  of  the 
adult  BUnd).    [i] 
1437.  Wiener  Handel's-Akademie  (Vienna  Commereial  Aoademj/). 
1439,  Wiener  Thiersehatz-Verein  (Vienna  Soeiety  for  the  Preveti- 

tion  of  Cruelty  to  AnimaU).    [i] 
1441.  Wlssensohamicber  Club  (Smentific  Clvh).    [i] 
1443.  Wisseoschaftlicher  Verein  der  Militdr-Aerste  der  Wiener 
GamiBon  (Sdentifie  Society  of  Army  Phyticiant  of  tih« 
Vitmna  Oarriaon). 
9u%  (Daimatia). 

1445.  Society  Economica  di  Dalmaeia  (Economical  Society  of  Dal- 
matia).    [i] 

BBXOICU. 
AaTUi  (Antwerp). 

1447.  Acad^oiie  d'Areb^logie  de  Belgiqae  (Academy  ofArehatot- 

ogy  of  Belgium),    [i] 
1449.  Acad6mie  Boyale  des  Beanz  Arta  (Boyal  Academy  ofXttt^ 
ArU).     [i] 
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Aavm  [Antwerp) — Oontinned. 

1451.  AdminiBtratioD  OommaDale  (Ctty  Qovemment). 

1453.  Biblioth&que  Pnbliqne  de  la  ville  {Publie  City  Library).    \i] 

1466.  Cf  role  Artistiqne,  Litt^raire  et  Scientiflqne  d'Anvere  {Ar- 

tittie,  Literary,  and  Scientific  Society  of  Anvers).    [ij 

1467.  SoddM  Beige  de  G^graphie  (Belffivm  Geographical  8o. 

eiety).    [i] 
1469.  Sod^  Ctao^e  Dramatiqne  et  Litt^raire— Ue  Tlaamscbe 

YrieodeD — {Choral  Dramatic  and  lAterary  Society  of 

Flemieh  friends). 
1401.  aoci6t4  de  M^decine  [Medical  Society),    [i] 
1463.-  Suci4M  de  Olytak  (Society  Oh/tak). 

1466.  Soci6t^  de  Pharmacie  [Pharmaceutical  Society).    [I] 

1467.  t^od^M  Royale   poor  I'Blncoaragemeat  des  Beaux  Arts 

.    [Soyai  Society  for  the  EiKOuragement  of  Fine  Arts),    [i] 
1469.  8oci6t6  Royale  d'Horticuknre  et  d'Agricnltare  (Boyat  So- 
ciety of  Horticulture  and  Agriculture),    [i] 
1471.  Sooi^td  Boyale  de  Zoolo^e  (Boyal  Zoological  Society),    [i] 

irioB.  ; 

1473.  Biblioth^oe  Pabliqae  [Public  Library),     [i] 
Ath. 

1475.  Bibliothftqne  Pnbllqae  [Public  Library),    [i] 

Asdmarde. 

1477.  Bibliotb^ne  Publique  (Publie  Library),    [i] 

Bngw. 

1479.  AAmlnistration  Communaie  [City  Oovemment),    [1] 

1481.  ArcbiTes  de  1' Administration  (Jommnnale  [Areh%ve$  of  the 

City  Oovemment). 
1483.  Bibliotb^Qe  Pablique  [PiMio  Library).    [i\ 
1485.  Gercle  Artiatiqne  et  LitMraire  [Arti$tic  and  JAtmrary  Bodety). 
14S7.  Soci^t^  d'Horticoltnre  et  de  la  Botaaiqae  (Hortievltwral 

and  Botanical  Society),    [i] 
1489.  Soddt^  MMico-Chirnr^cale  de  Bruges  [Medico  Chirurgical 

BooietyofSrvgea).    [i] 

[Brvatelt). 
1491.  Acad4mie  Boyale  de  M^decine  [Boyal  Academy  of  Medi- 
cine),   [i] 
1493.  Acad^mie  Boyale  des  Sciences,  des  Lettrea  et  des  Beaaz 
Arts  de  Belgiqae  [Royal  Academy  of  Smenoei,  Lettert, 
and  Fine  Arts,  of  Belgium),    [iii] 
1495.  Archives  M6dioales  [Medical  Arehivea).    [i] 
1407.  Associatioa  Internationale  poor  Pezploration  et  la  oivilisa- 
lion  de  I'Alriqne  Central  {International  Society  fortke 
exploration  and  dviliaation  of  Central  Africa).    •      .,.[,, 
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BrnxdlM  (BrusaeU) — CoDtinoed. 

1499.  Ath^n^  Beige  [Belffim  Atkmaum).    [i] 

1501.  Bibliothdqne  de  la  Chambre  des  Bepr^seDtants  {Library  of 

the  Sou*e  of  Repreaentativei).    [i] 
1003.  Biblioth^ne  Boyale  de  Bel^que  {Boyal  Library  of  Bel- 
gium),   [iii] 

1606.  Bibliotb^ue  de  I'tTDiverait^  {Univertitj/  Library),    [i] 

1607.  Oerele  Ar(iBii<)ue  et  Lltt^raiie  (ArtitUo  tuid  Literary  So-, 

eiety). 
1509.  Commission  Admioietrative  da  Mas^  Boyal  de  I'lodastrie 

{Adminittrative  Cwnmitsifm  of  tke  Boyal  Mwieum  of 

Induetriea).    [i] 
1611.  Commission    Beige  des   fiebanges  Intemationaux  (Bel- 
gian Commiation  of  International  Etxhanges),    [i] 
1613.  Commissiou  Cuntrale  du  Statistiqae  {Central  Commiano* 

of  Statiatict).    {■] 
1516.  Oommission  de  Contrftle  de  la  Oarte  G^iocique  de  Bel- 

glqne  {Commitaion  for  the  Oeological  Map  of  Belgium). 
1617.  OommissioD  des  Aoiiales  des  Travanz  Pabliqaen  (Oommie- 

«MMi  of  Record  of  Public  Worke).    [i] 
1619.  Oommission  Boyate  d'Histoire  {Boyal  Commission  of  His 

tory).    [i] 
1621.  GoavemementdeliiBelgiqae  {Qovemmentof  BeUiium),    [i] 
1523.  iDStitat  de  Droit  laternatiooal  {Institute  of  International 

Laua).    [i] 
1626.  Institat  Cartographiqae  Militaire  {Military  Cartof/raphical 

Institute). 
1527.  Institat  Q4ogrsphiqaedeBruxelles  [20  Rue  dc  ParoissieDtt] 

{Oeographical  iTUtitute  of  Brussels),    [i] 
1529.  Minist^  des  Affi^reB  £tnuigdrea  {Ibreign  Office). 
1631.  tlimst^e  d'Agiioultare  {Agricultural  Dt^artment), 
1633.  Hinistfere  de  l'lDt6riear  {Interior  Department),    [i] 

1636.  Mns^e  Boyal  d'Antiqait^s,  d'Armares  et  d'Artillerie  {Boyal 

Museum  of  Antiquities,  Armor  and  Ordnance),    [i] 

1637.  Uas^  Boyal  d'Histoire  Natarelle  de  Belgittut^  {Boyal  N^at- 

ural  History  Museum  of  B^gium).    [ii] 
1539.  Observatoire  Boyal  {Boyal  Observatory),    [iiij 
1541.  Soci^td  Anatomo-Patbologiqne  {Anatomo- Pathological  8o- 

oiety). 
1643.  SociSt^  d'Anthropologie  de  Braxelles  {Anthropologieal  8o- 

oiety  of  BruaaeU). 
1645.  Soci^t^  [Boyale]  Beige  de  Q^grapbie  {Boyal  Belgian  Geo- 
graphical Society),    [i] 
1647.  8ooi6t4  Belf^e  de  Mddecine  HomflMpatbiqae  {Belgian  Hoei^ 
of  Bomempathio  Medicine),    fij 
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■  (AtMMto) — CoDtiDiied. 
1549.  SocidU  Beige  de  Microsoopie  {Belgian  Mioroteopioal  Soeiety). 

(1) 

IfiOl.  Soci^td  Oentrale  d'Agrioaltnre  de  Belgiqae  {OmtrtUAgri- 

outitral  Sooiety  of  BOgivm).    [i] 
1663.  8ooi6t^  Oentrale  des  loadtatenre  Beiges  {OentrfU  Aaaocia- 

tiOK  0/  Belgian  Teachera).     [ij 
1556.  Soci^t^  d*HiBtoire  et  d'Arcb^logie  {Sooietj/  of  Hiatorg  and 

Arekaolog]f). 
1667.  Soci^td  des  iGlecb-iotena  de  Belgiqae  {Sooiety  of  Bleatrioiant 

of  Bdi^ium). 
1669.  8otAit6  Eotomologiqae  de  Belgiqae  {JBntomologioal  Soctetj/ 

of  Belgium).    [UJ 
1661.  Soci^t^  Malacologiqoe  de  Belgiqne  {Malaeological  Boeielf 

of  Belgium),     [i] 
1663.  Sooitit^  Boyde  de  Namismatiqoe  Beige  (fioyal  Ntmiematim 

Soeitiy  of  Belfrtwin).    [i] 

1666.  Sooi^t^  Boyale  de  Pharmaoie  de  Brazelles  {Bogal  Soeie^  of 

Pkarmaai  of  BrusaeU).     [i] 

1667.  Soci6t6  Boyale  de  Botaniqae  de  Belgiqae  (Botanical  Hoeiety 

ofBelgivm).    [i] 
1669.  Socd^td  Ro;a]e  de  Flore  ( Royal  Soeietg  of  Flora),    [i] 
1571.  Sooi^t^  Royale  LinD^eone  de  Brazelles  {Bogal  Liimean  Bih 

oietg  of  OnueOa).    [i] 
1673.  8ooi4t£  Boyale  Protectrice  des  Animaox  (Royal  Sodetyfor 

the  Proteotion  of  Animate),    [i] 
1676.  8fm6t6  Boyale  des  Soiences  MMtcales  et  Nectarelles  (BoytU 

Society  of  Medieal  and  Natural  Setencee).    [i] 
1577.  Soci^td  Sdentiflqae  de  Brnxelles  (Sdenlijlo  Society  of  Brve- 

eeb).    [i] 
1679.  Soci^  Ytealieane  ( Veealian  Society). 
Chsrlerm. 

I6»l.  Biblioth^ae  PabUqne  (Public  Library),    [l] 

1583.  Sociit^  Pal^ntologiqae  et  Archtologiqae  de  PAirondisse- 

ment  (PateontologiaU  and  Arekaoloffieal  Society  of  tA« 

IMiricl).    [i] 
CmrtnT- 

1686.  Biblioth^ae  PabUqae  (fk&H«  Library),    [i] 

1687.  Bibliotb^ae  PabUqae  (i>kUt«  Library),    [i] 

Bud  (Qhent). 

1689.  Administntioi)  delaBevaeetdee  Archives  de  Droit  later- 
national  et  de  L^gislatioo  Oompar6e  (jldmlairtratimi 
</  the  Revieal  and  Recordt  of  IntematiomU  Law  aud 

Oomparativ*  Legitlatimi).     ff|  i    Gt>(>ulc 
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Quid  (GVnf) — Continoed. 

1691.  Maatachnppij    van    Nederlandacho  Letterltnode  ea   Oe 
8chi«dene8  (Society  fifth*  Literature  and  Hiitory  of  Neth- 
erlands).   [\] 
1693,  Soci^t^  d'HiBtoire  Ifaturelle  {Natural  Siatory  Society),    [i] 
1596.  8oci4t^  de  M^decine  {Medical  Society),    [i] 
1697.  Soci^t^  Boyale  d'Agriculture  et  de  Botaoiqoe  (£oyaI  Society 
ofAgrical^re  and  Botany),    [i] 
-    1699.  Soci^t^  Bo;aIe  des  Beaux  Arts  et  de  Litt^tare  {Boyal  So- 
ciety of  Fine  Artji  and  Literature),    [i] 
1601.  Soci4t^  Het  Willema -ifonds  ( WiUema-fimd  [PkUologieal]  So- 
ciety),   [i] 
1603.  TJnWeTS\t&  (University),    [iii] 

HaMdt. 

1606.  Biblioth^qne  Comnmnale  [City  Library).    [I] 

1607.  Bibliotb^ue  Publiqne  (PubUo  LOrary).    [i] 

Huf. 

1609.  Cercle  des  Sciences  et  Beaux  Arte  (Circle  of  Soienoei  and 
Fine  Arts),    [ij 

1611.  Association  des  Ing^niears  sortis  de  i'Cloole  de  Li^e  {Asso- 
ciation ofEngmeers  of  the  School  oflMge).    [i] 

1613.  Oomit^  du  G«rcle  Industriel  (Committee  of  the  Industrial 
Circle),    [i] 

1616.  CoDseil  de  Salabrit^  Publtqae  de  la  FroviDce  de  Li^ge 

(Board  of  Public  Health  of  the  Province  ofLOge).    [i] 

1617.  Coole  des  Mines  (Mining  Academy). 

1619.  F^d^ratioD  dea  Socifit^s  d'Honicotture  de  Belgiqne  (Asso- 
ciation of  the  Horticulturai  Soeieties  Q/'Se^Hm).     [i] 

1621.  Institut  Arcbtologique  Li^geois  (ArchiBologieal  Institute  of 
Li6ge).    [i] 

1623,  Berne  Universelle  des  Miues,  de  la  M^tallurgie,  des  Tia- 
vaax  Publics,  &c.  (Bevieur  of  Mines,  Metallurgy,  Pub- 
lic Works,  (fee.),    [i]  -  • 

1626.  Soci^t^  G^logiqae  de  Belgique  (Geological  Society  of  BtA- 

gium).    [i] 

1627.  Soci^t^  libre  d'fimtdatiou  poor  l^Encouragementdes  Let- 

tres  et  des  Beaux  Arts  {Free  Emulative  Society  for  the 
Promotion  of  Letters^  Sdenees,  and  Arts),    fi] 

1629.  Sod^td  des  Sciences  Naturelles  (Society  of  Natural  Sci- 
ences),   [i] 

1631.  Soei^t^  Liftgeoise  de  Litt^rature  Wallone  (lAtge  Society  of 
Walloon  Literature).    [i]| 

1633.  Soci4t«  de  M^eeine  (Medical  Society).    \i] 
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LUge — OoDtiaaed. 

1635.  Sod^t^  MMico  ohimrgieale  de  Li^ge  (MtHco-cttirurfficai 

BoeiettfofLage).    fi] 
1837.  Soddt^  Boyale  d'BoiticaUare  {BoyalEortiemltm-al  Soeittg). 

P] 
1638.  Soci6t6Bioya\eimQcience»[Boyal8ometgo/8ei«iU}e8).    [iiij 
IMl.  University  de  I'fitat  {State  Univeraits).    [i] 

LokexnL 

1643.  Bibliothbque  Publiqae  (Public  Librarif).    [1] 

lOBTBUl. 

[Biblioth^ae  Pabliqne — does  not  exist.] 
164B.  "  lie  Mns^OD."    Eevae  Internationale,  rae  du  Vent  8  ("Tfc* 

Muaeumf—Inteiiuitional  Review). 
1647.  Soci^t^Litt^rairedel'[Jniver8itdGatboiiqne(iiittfrary.8oct«fy 

of  theCatkolio  University).    *|i] 
1649.  Stodenteu    Genootschap    der    Katholiscbe   Hoogescbool 

[Students  Am>ciation  of  the  Catholic  (Tnkienity). 
1661.  IJiiiversild  Catbolique  (Catholic  University),    [iii] 

■•lie  (near  Ohent). 

1653.  InstitatioD  Litt^ralre,  Scientiflqoe,  Commeroiale  et  Indas- 
trielle  (Literary,  Scientific,  Commereial,  and  Industrial 
IntOtuti&n).    [i] 
1666.  Mns^am  Commercial  et  Industrial  [Commercial  and  Indus- 
trial Museum),    [i] 
Mou. 

1607.  Biblioth^qne  Pnblique  (PabUe  Library),    [i] 

1660.  Cercte  Archtologiqne  (Arekceological  Ctrole).    [i] 

1661.  Soci^t^  des  Anciens  filives  de  I'Scole  dee  Mines  dn  Hainaat 

{Society  of  the  Former  Pupils  of  the  Sehool  of  Mbtes  of 
Sainaut).    [ij 
1663.  8oci6td  des  Bibliophilea  Beiges  {Society  of  Belgian  B^lio- 
pkiUsta).    \\] 

1666.  Sooi^tii^  des  BcieDces,  des  Arts  et  des  Letters  du  Hainant 

{Sooietjf  of  Sciences,  Arts,  and  Letters  of  Hainant).    [iii] 
Iimnr. 

1667.  Bibliothbqae  Pnbliqae  (Public  Library),    [i] 

1669.  Oetole  Artistique  et  Litt^raire  {Artiatie  and  lAUrary  Circle.) 

m 

1671.  Soci4t6  Agrioole  et  Foresti&re  de  la  Proyiuue  de  Namar 
(Sode^  of  AgriouUure  and  Forestry  of  the  Province  of 
N^amur).    [\\ 

1673.  Sooi«t^  AroIi&>logiqae  {AriAaolOffieal  Sooiety.)    [i] 

OMK. 

1075.  BfUiothftqae  Poblique  (PuNio  LOrarjf).    fi| 
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•tHioolu. 

Ift77.  BibUothfcqae  Pnbliqae  {FubUc  Library),    [i, 
1679.  Oerale  Axcb^ologiqne  da   P^s  de  Waas  {Archaolog%4ial 
OireU  of  Waat).    [ij 


16S1.  Bibliotbdqne  8p4ciale  Termondoiae  {Library).    [I] 

1683.  Oerde  Arob^ologiqne  de  la  Ville  et  de  I'Aucien  Pay*  de 

Termonde  (Arehaologieal  Oirele  of  tht  Oitjf  ond.tt* 

Aneient  Territory  of  Termonde).    [i] 
Tirlflinont 

■  1685.  Blblioth^ne  Pttbliqne  {PubUe  Ubrary).    [i] 

1687.  Soci^t^  Scientiflque  et  Litt^ruire  da  Umboorg:  {BeimUfle 
and  Literary  Societjf  of  lAmburg).     [i] 
Toanwy. 

1689.  Biblioth^ne  Pnbliqae  {P*tblio  Library),    [i] 

1691.  Boca6b6  Historique  et  Litt&raire  de  Tonmay  (Hiatorioal  and 

Literary  Society  of  Toumay).     [i] 
1G9:{.  8oci6t^  Boyale  d'Hortioaltore  et  d'A^riooltaie  {Rogal  Bo- 
oiety  of  HortiouUtire  amd  AgrixmUure). 
Vorian. 

1695.  Bibliotb^ae  ConnDanate  [City  lAhrary).    {\\ 
1697.  Ghambre  de  Commerce  de  Vemera  (Ohmnber  of_  Com- 
merce  of  Yervien).    [1] 

1699.  Booi6t4  ArcbSologiqae  de  Verviers  {Arehaologieal  Soetetj/ 

of  Verviers). 
1701.  Soci^tti  iDdostrielle  et  Oommeroiale  {Induttrial  and  Oow- 

mercial  Society),    [i] 
1 703.  Soci^U  Boyale  d'Agricultnre  et  de  Botaniqae  {Boyal  Sooiety 

of  AgrieuUiire  and  Botany),    [i] 

TpTM. 

1700.  Bibliotb^ne  Pobliqae  {Pnblie  Library),    [i] 

1707.  Sooi^t^  HUtoriqne,  Andi^lo^qne,  et  Litt^raiie  de  la  TUIe 
dTpres  et  de  I'aDcieoDe  West-Flaodre  (flidoHooI, 
Arehaioloffical,  and  Literary  Society  of  the  City  of  Yfret 
and  Old  West  £'landers).    [i] 


AAUwrg. 

1700.  SainJingariilJydBkHiBborieiBooietyfbrtkeSietoryofJtii- 

land). 
^bbontaani  {Oopenhagen). 

i7U.  BotaniBkaFonmug  {Botanical  Society).    [1] 

[BotaoiBk  Tidsskrift  {Botanical  Qaeette) — pobliahed  by  the 

Botanical  Society.} 
[BoUetiQ  M^ttorologique  da  Nord  [Meteorologieei  BM*- 
Hn  of  the  yorM)— pnblilbed  by  tlia  Duuk*  1 
gtoke  lusiitnt.j 
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I}(lbenlun  {Oopenhoffen) — Continned. 

1713.  Gomit6<iaLHboTtitoiTedeOatl8beTe{CommittMo/theCarla- 
btrg  Laboraiory). 

1715.  Danske  Meteorologiske  luBtitnt  {Danixh  Meteorohguxd  In- 
ttitute).    [i] 

1717.  Den  Danske  Gradmoaliiig  {DanUh  Oeodetie  VomiuUsion). 

1719.  Det  Store  Kougelige  Bibliotheket  {6rts»d  Royal  Library). 
liii] 

1721.  Fsengsels  Tidende  [Prison  Review). 

1723.  Piakeri  Tidende  {Jovmal  of  Fitheriet)  [formerly  Xordisk 
Tidsskriflfor  Fiskerij.    [ij 

.1725.  ForeoiDgen  til  Fiskeriett  Fremme  i  Danmark  og  Bilande 
[Solely for  the  Improvement  of  the  Fitheriea  of  Denmark). 

1727.  Geografi^e  Selakab  {Oeographieal  Soctetg.    [i] 

[Oreenlanders  Home — now  called  Department  of  tbe  Oom- 
merce  of  Greenland.] 

1729.  Department  of  the  Commerce  of  Greenland  [formerly  Green- 
landers  Home], 

1731.  His  Mfyesty  the  King  of  Denmark. 

[HJBtoruk  Tidsskrin— published  by  the  Historisk  Sdskab.] 

1733.  Historisk  Selskab  (Historieal  Society). 

1735.  IslandisfceLittercere  Selskab  (Jc«ten<lto£tterarySooM^).  [i] 

1737.  KoDgelige  Danske  Selskab  for  Feedrelandets  Hietorie  og 
Sprog  [Royal  Danish  Society  of  the  Iffaivral  History  and 
Language),    [i] 

1739.  KODgelige  Danske  Tidenskaberues  Selskab  {/fojfat  DanuA 
Society  of  Sciences),    [in] 

1741.  EoDgelige  (jeheimo  Arebivet  (£oyaI  Court  of  Reoorda).    [1] 

1743.  Eougelige  Landbaaaholdnings  Selskab  {Royal  Agrimdturai 
Society),    [i] 

1745.  Kongelige  Mediciniake  Selskab  (Royal  MediaU  Society).    [IJ 

1747.  Kongelige  Huseam  for  Nordiske  Oldskriften;  [Royal  Mu- 
seum of  Ifbrthem  Antiquitiea).     [i] 

1749.  Kongelige  Nordiske  Oldskrifl  Selskab  [Royal  Sooiety  of 
Northern  Antiquaries),  [The  scientifloageutof  tbe  Kon- 
gelige Mnseum  'for  Nordiake  Oldskrifters].     [iiij 

1761.  Kongelige  StatistiakeBurean{fioyaliSbitictioaI£ureat().    [i] 

1753.  KoogeligeTeteriaair  ogLandbO'Hoiakole(Soyaf  Veterinary 
and  Agrieultural  Sigh  &ihool).    |ij 

1755.  Mathematiske  Tidsakrift  [Mathematical  Journal). 

1V07.  Minister  iordot  Indre  [Minister  of  Interior). 

nut.  Minister  lor  Kirk  og  Underigs  [Minister  of  Church  and 
Public  Inatrvotion). 

1761.  National  Oekonomiake  Tidaakrift  [Journal  of  National  Econ- 
omy). 

1763.  Natorhiatoriake  Forening  [Natural  ffistory  Society).    [i\ 
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KJ&benhETii  {Oopenkasm)—ContioaeA. 

1T6S.  K&tarhistoriBk  Tidwkrift  (JMmalo/Natvral  History),    [i] 
[ITordisk  Tidsskrift  for  Fukerie.     {See  Fiskerie  Tidende).] 
1767.  Polyteohuiske  Lmre- Anstalt  {Polyteehnie  School),    [i] 

[Samfiindet  til  den  Danske  Literatare  Fremme  (Soeietif  for 
the  Adioameement  of  I>ant«A  Literature).    Extiact] 
1769.  dSkaart  ATohivet  [ffydrographic  Qffloe).    [i] 
1771.  Tidsskrift  for    Philologi  og  Ffedngogik  {Philological  and 
'  PtedagogioiU  Joumai),    [i] 
'     [Tidsskrift  for  popnliere  Fromstillinger  af  Kator  Videns- 
kaberne  (Journal  of  Popular  Xatural  Scimtcet).    Die- 
ooatiDDed.} 
1773.  Tidsskrift  for  TeterinsBrer  (F«(«riiiary  Journal),    [i] 
1775.  UnirerBitets  AstroDomiske  Obaervatoriet  ( Univortity  Astro- 
nomical Obtervatory)— [does  not  pablish  anything],    [i] 
1777.  Universiteta  Bibliotheket  {Untvenity  Library),    [i] 

1779.  noiveraiteta  Botaniske  Have  (Botamie(d  OarileH  of  the  Uni- 

vertity).    [i] 

1781.  Universitets  Mineralogiske  Mnsenm  {MiturtiiogioaiMu»etm 

of  ike  Univernt]/).    \i] 

1782.  Universiteta  Zoologiske  Maseiim  {Zoological  Muaeum  of  the 

Univernty) — [does  not  pnblisli  aoytbing]. 
(VeterinEBT  Selskab  {Voteriiury  Soeiety).    Dissolved.] 

1  ISA.  Danmarke  Apotheker  Forening  (Donwft  Apothscarie^  Auo^ 
eiation).    [i] 

1780.  Samlinger  tU  Fyens  Hiitorie  {Sooietj/Jbr  the  Biatory  ofFu^ 

MR). 


[Association  Franfaise  poor  PAvKacement  des  Sdenoea 
{lYeneh  AaaoeitUion  for  the  Advanoem^it  of  8oienoe$), 
(See  Paris).] 
[Association  Scieotiflqae  de  France  {Scientiflo  AMociaiion 

of  France).    In  La  Sorbonne.]    [ij 
[Oongrte  Arch^ologigae  de  France  {Arohaologioai  Oongrett 

of  France).    In  Toors.]    [i] 
[Institat  des  Provinces  de  France  {Inttitute  of  the  Provinooa 
ofFnmce).    Dissolved.] 
Abbeville. 

1787.  3o<a6t4  A'^malatioa  {Emulative  ^xHetg).    [iJ 
1789.  Sod^t^  Lionfeune  dn  Nord  de  la  France  {Linnoan  Boeietff 
of  the  IforthofFratue). 

AgML 

1791.  Biblioth&que  Oommooale  {Public  Library). 
1793.  Sod^t^  d'Agricnltnre,  Sciences,  et  Arts  d'Ageu  (Ajren  SO' 
eiei^  of  Agriculture,  Seienoetf  and  Artt). ,  [i] 
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iiz  [Bovekea  du-Bhdne). 

1796.  Acad^miedes  Sciencee,  Agricaltare,  Arts,  et Bellea-Lettres 

{Academy  of  Soimeet,  Affrioultwre,  Arta,  and  BeUea-Let- 
tret),    [i] 

1797.  Berae  Seitienne  [Sooifit^  dea  Ghsns  de  Lettrea]  ("£«n«ff 

Seaitienne^i — \(fiKe  Booietg  of  Literary  Gfontlemm). 
1799.  So4»6t:4  Historiqae  de  Provence  {BUtorical  Society  of  Pro- 
vmee).    [i] 
ilui. 

1801.  8o<a6t6  Scientiflqae  et  Litt4raire  (Seientiflc  and  Literary 
Society),    [i] 
Alii. 

J803.  Boci^t^  des  ScieQces,  Belles- Lettres  et  Arts  du  Tarn  {Soci- 
ety of  Sdenoet,  Lettera,  and  Arte,  of  Tarn). 

L80S.  Soci^t^  Hietoriqae  et  Arcbtologiqae  {Hietorioal  and  AreKm- 
oloffieal  Sode^), 
HlHwr, 

1807.  Sooi6t^  des  Seienoes  M^cales  de  Oaonat  {Society  tff  Medi- 
cal Soieneea  of  Oannat). 

1809.  Acad^mie  des  Sviences,  Lettres,  et  Arts  d'AmieDB  {Academy 

of  Seienoea,  Lettera,  and  Arte).    [i\ 
1811.  BibliotA&que  UommQosle  de  la  Yille  d'Amiens  (Ph&Uo  Otty 

lAbrary).    [i] 
[OonKrence  Litt^-aire  et  Scientiflqae  de  Picardie  {Ixterary 

and    BdenUfie    Conference  of  Pieardy).      Ceased    to 

exist.] 
1813.  Boa6t6  des  Antiqaalres  de  Pioardle  {Society  of  Antiqua- 

rioHS  of  Pioardy).    [i] 
181B.  8oci6t4  d'Horticnltare  de  Picardie   {HorOottltural   Soei- 

ety  of  Pieardy).     \\] 
•      1817.  8ooi6t^  Indastrielled'AmiensfiiidiwfWaJfiiMiiefyo/'AmfMw). 

PI 

1819.  SocMt^  LiDDdeoDe  dn  Nord  de  la  France  {Zannean  Soeiefy 
of  the  North  of  France),    [i] 

IS21.  Acad^mie  des  Scieucen  et  Belles-Lettres  {Atiademy  of  Set- 
SUM*  and  B^lea-L^tra)  [formerly  Soci4t^  Acad^miqae 
de  Haioe-et-Loiie].    [iii] 

1823.  Oomit^  Hiatoriqae  et  ArtisCiqae  de  I'Onest  {Riatorieal  and 
Artiatie  Committee  of  the  Watt),     fi] 

1826.  BoaiU  Indostrielle  et  Agrioole  {Indwtrial  and  AgrietiUneal 
AMMy).    (i] 
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Angen— CoDtiaQ«d.  , 

1827..8oci^t6d'£>tade8  Scientifiqnei  {Sodetg  of  Scientific  Stud- 
ie,).    [i] 

1829.  Soci^tti  Linnfoime  de  MaiDe-et-Loire  (£tnn«an  Society  of 
Maine  and  Loire),    [i] 

1831.  Soci^M  d'Agricaltare,  Sciences  et  Arts  {Sooiety  of  Agricul- 
ture, Soimuei,  and  Artt).    [i] 

1833.  Soci^t^  d'Agrioaltore,  Sciences,  Arts  et  Oommerce  du  la 
Chaxeiitb{Charente  Society  of  Agrieutture,  Scieneet,Arts, 
and  Commerce),     [i] 

1835.  3oci4t^  Arob6otogiqoe  et  Historlqoe  de  la  Cbarente  {Archa- 
ologieal  and  Historioal  Society  of  Okarente).    [!] 

1837.  Socidt^  FlorimoDtaQe  (Florimantane  Sodetg).    \i] 
1839.  Bevne  Savoijai«me  [Sawty  Bevieu}), 
Apt 

1841.  Sooi^td  Litt^raire,  Soieutiflqne  et  Artistiqne  d'Apt  (Idter- 
ary.  Scientific,  and  ArOttio  Society  of  Art),    [i] 

Argentoa-nrCmiM  {Indre). 

1843.  Soci^t^  PbarmaceDtique  da  D^partement  de  I'Indxe  {Pkar- 
tuaceuHoal  Society  of  the  Dqmtm«nt  of  Indre).     fi] 

ArlM  {Bowhea-du-Rkdne). 

1846.  Commission  Arobfologiqoe  [AreluBolof/tcal  Oommi$aio«).   [i] 

Arm. 

1847.  Acad^mie  [des  Sciences,  Lettres  et  Arts]  d'Arrraa  {Arrae 

Academy  of  Sdences,  Lettert,  and  Art*),    [i] 
1849.  Station  d'Agiicaltnre  {Agricultural  Station). 
1851.  ComtniBsion  des  Monnnients  Historiqnes  et  des  Atitiquit6s 

da  D^partement  de  Pasde-CalolB  (Oommiagion  of  Hie- 

torioai  Monument)  and  Antiquitiee  of  tke  Department^ 

Paa-de-CaUtta).    [i] 
1853.  fioole  des  Ingtoieors  (Engineer  School). 

1865.  Socidt^  FraDpaise  de  Botaniqoe  (French  Botanical  Society). 
1867.  Soci^td  Historiqae  de  Uascogne  (Hittorioal  Society  of  Oat- 
cony),    [i] 
AuilUo. 

1859.  Soci^t^  Aoad^miqne  <  Aeademic  Sode^).    [i] 

Antsn  {SoAne-et-Loire). 

1881.  8ooi£t6  Eduenne  (des  Lettres,  Sciences  et  ArtaJ  (Eduenmm 
Society;— ^f  Lettera,  Seiencet,  and  Arte),    [i] 
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Aoxarra.  • 

1663.  Sooi^t^des  Soiences  Historiqnes  et  Nstorelles  de  I'ToDDe 

(8oeieti/o/Bistoriealandyatural8eimeeatO/Tonrui).  \i] 

1865.  Sooi4t4  M6dicale  de  rYonne  {Medical  Sooietjf  of  Tonne),  [ij 

1867.  Soci^t^  poor  la  Propagstioti  de  I'lnstxnctioD  Populaire 

[Sooie^/or  the  Promotion  of  Public  Inatruation). 
ATallcoL 

1868.  aoa6t6  d>£tode8  d'Avallon  {AvaUon  Society  of  StudieM).    [i] 

AveanM. 

1871.  Socititi  Arch£ologiqn«  de  PArrondiBsemeDt  d'AvesDes  (^r- 
chaologioat  Sooietg  of  the  Dietrict  of  Avemea).    [iJ 
Avignon. 

18Ta  Mnsde  Cnlvet  de  la  Yille  (Ouhet  Citg  Muetum).    [i] 
1870.  Socidtd  Archtologiqae  [Arehaologioal  Society),    [i] 

ATTanehM  {Manche). 

1877.  Soci^t^  d'Arcfa^ologie,  LitMratwe,  Sciences  et  Arts  d*A- 
TTaocbes  {Soeietj/  of  Arehaology,  LiteraUire,  8e%enee$, 
and  Artt,  of  AvraauAet).    [i] 

lipidnft'de'BigorTe  [Hautee  Pi/r^n4ea). 

1879.  Obserratoire  da  Pie  dn  Midi  {Obtervatory  of  Pic  du  Midi). 

\}] 
18R1.  Soci^t^  UamoDd  [Ramond  Sooiety).    [i] 

Bar-lA-Soo. 

1883.  Soci^t6  dea  Lettrea,  Sciences  et  Arte  [de  Bar-le-Dno] 
(Society  of  Lettert,  Sciences,  and  Artg,  of  Bar-le- Duo).  \i] 
1885.  Soci^t^  da  Mas^  {Society  of  the  Mvteum)     [i] 

Butu. 

1887.  8oci6t^  deti  Sciences  Historiqaes  et  yatnrellea  de  la  Uorse 
( Society  of  Hittoricat  and  Natural  Sdencet,  of  the  Cor$e). 

Baynx  {Calvadot). 

1889.  3oci4t^  d'A^ricuUnre,  Sciences,  ArlB  et  Belles-Lettres 
(Society  of  Agricutture,  Sciences,  Art8,attdBelles-Leltres). 

BayoDiu  (Basses- PyrSn^). 

1891.  Soc)^t4desScience8et Arte(j6bcurt,y4>/'S;inencM(in</Arte).   [i] 

ttxwu  (Cote-d^Or). 

1893.  Soci^td   d'Areh^logie,   d'Hiatoire ,  et    de   Litterattii'tt    de 
I'ArroDdissement  de  Be&ane  [Society  ofArchteology,  m*- 
lory,  and  Literature  of  the  District  of  Beau7%e).    [i] 
Beacrais. 

1895.  Li'Ath6u6e  ilii  Be»nvam6  (Athewfinn  of  Jie<tutJaiH]. 

H.MiB.  IB 8  . Google 
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Bwvnu — CoDtiuoed. 

1897.  Comit6  Arcbfolngiqae,  oa  Oommisciou  Arohtelogiqae  da 

Diccise  de  Beaavais  {ArehtBological  Committee  of  the 

Diooete  0/  Bea«vaia). 
1899.  Soci^t^  Acad^miqoe  d'Arcb6ologic,  Scieoces  et  Arte,  da 

D4))arteiueDt  de  I'Oise  (Academic  Society  of  Archteology, 

8eienee$f  an4  Arte  of  tke  Department  of  Oite).    [i] 
J901.  Soci^t^  d'Horticalture  et  de  Botaaiqar  de  BeanvaU  (Hor- 

ticuliural  and  Botani/sai  Society  of  Beauvata). 
1903.  Soci^t^  Medicate  et  Fbarmaceatique  dea  ArroDdiasemeots 

de  Beanvais  etdeOlennuDt  {Medioaland  Pharmaeeutieal 

Society  of  the  Dittrieti  of  BeaufaU  and  Olemont). 
BtOfbrt. 

1905.  ao(MUBeltoTtained'&ma.\Atioa{BelfortOompetiHve Society). 

BetguM  {Nord). 

1907.  Soci4t4  de  rUistoire  et  des  Bomix  Arts  de  la  flaodre 
maritinie  {Society  of  the  Siatory  and  Fine  Arte  of  mari- 
time Plandera).    \i] 


1909.  Acad^mie  des  Sciences,  Belles-Lott'res  et  Arts  {Academy 

of  Soieneet,  Beltes-Lettree,  and  Arte),    [i] 
1911.  Soc\6t6  d'Emula,tioud\iIionhB{Competitive  Society  of  Dovbe). 

ra 

1913.  Soci^td  des  Amis  des  Beaox  Atih  {Society  of  Friende  of 
FineArU). 
B«kien  (H^aiUt). 

1916.  3oci^t4  ArcbSologiqoe,  Scientifique  et  Litt^raire  de  B^ziera 

.  (Ar<AcBologieal,  Scientific,  and  Literary  Society  <f  BiHera). 

\n 

1917.  Soct^t^  d'Btades  des  Sciences  Hatnrelles  de  B^ziers  {BAten 

Society  for  the  Study  of  Natural  Sciemxe).    [i] 
BloU. 

1919.  8ooi6t4  des  Sciences  et  Lettres  de  Loir-et-Ober  (Awivfy  itf" 
Seiencea  and  Lettera,  of  Loir-et-C^r).    [i] 
Bordeaoz. 

1921.  Acad^mie  Etboographiqae  de  la  Gironde  {Ethnogrt^Mc 

Academy  of  Gironde).    [i] 
1923.  AcadSmie  des  Belles-Lettres,  Sciences  et  Arts  {Aoadems 
of  BeUea-Lettrea,  Sdencea,  and  Arte),    [iii] 
[Association  Bastiat.     (SeeSoci^t^d'EvonomiePolitiqQe.)] 
1925.  Bibliothdqne  de  la  Ville  {City  Lihrary).    [i] 
1927.  Cbambre  de  Commerce  {Chamber  of  Commerce),    [i] 
1029.  Commission   dps   MonnmentR   et   Docnmouts  Historiqaes 
( Commiaaion  of  Hiatoricat  Monimwita  and  Doeumenta).    [i\ 
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Cootinaed. . 
1931.  CoDBeil  d'Hygi^DK  Pnbliqne  et  de  Salabritd  da  D^paite- 

iD«tit  de  la  Oiroode  (Public  HeaJih  CouiujU  of  the  Do- 

partmmt  of  Qironde).    [i] 
1933.  Faculty  des  Scieocee  (Faculty  of  Seienoa). 

(Institnt  Confbcins  de  France.    Diecontinoed.] 
193S.  Journal  de  H^eciae  de  Bordeaux  {Medical  JounuU  of  Bar- 

demo;),    [i] 
1937.  Mns4am  d'Histoire  Natarelle  (Natural  History  Jlfii«eiini).    [i] 
1939.  Moa^nm  Pr^bistoriqae  de  Bordeaax  {S^ehittoric  Mioeum  of 

Bordeavx).    [i] 
1941.  Obserratoire  (Obfemotory).    [i] 

1943.  Sooifit^d'Agricaltnrede  la  Oiroode  (J.pri0utitira{jS(WHi(y).  [i] 
1945.  Soci^t^  ArobtoloKique  de  la  Gironde  {Areh/mtoffieai  So- 

asty  of  the  O^onde).    [i] 
1947.  S*}ci6t6  des  Archiyes  Historiqaesda  D^partement  de  la 

Gironde  (Society  of  Hietorieai  AreMvet  of  tke  Depart- 

mmto/the  Qironde).    [i] 
1949.  Socidtt^Btbliographiqne;  Comit4deBordeaax(i3fftIt(i9n9M- 

eal  Boeitty;  Bordeaux  Committee). 
1961.  Soci^td  des  Bibliophiles  de  Gayenne  ((SEwtetyo/*  At&IiqpMI- 

wto  of  Qnyenne).    [ij 
19S3.  Sovi^t^  d'Sconomie  Politiqae  (SoiAety  of  PoUUcdl  Eeowmy) 

[Association  Bastiat]. 
19S5.  Soci6t6  de  G^grapbie  Coinmerciale  {Boeiety  of  Commer^tA 

Qeograepihy).    [i] 
1957.  Soci^t^  d'Hoiticaltare  de  la  Gironde  (HorHoultural  So- 
ciety of  the  Oironde).    [i] 
1059.  Soci^td  Hnmanitaire  et  Scientiflqae  dn  Sad-Ouest  de  la 

France  (Sumanitarian  and  Soientiflo  Society  of  the 

SovOAteat  of  France),    [i] 
1961,  3oci4t^  Lino^nne  de  Bordeanz  (Lmnean  Society  of  Bar- 

deavjr).    [iii] 
1963.  8oci£t4  de  MMecine  de  Boideaux  (Medical  Sodety  of  Bor- 

deaiun).    [i] 
194*6.  8oci£t4  de  H^decine  et  de  Cbimrgie  de  Bordeaax  (Medical 

and  Surgical  Society  of  Bordeaux),    [i] 
1967.  Soci^td  H4dico-CbirurgicaIe  dea  H&pitanz  et  Hospicea  de 
Bordeanx  (Medieo-Surgical  Society  of  HbtpUala  and 
Abntheusea  of  Bordeaux),    [i] 
1969.  Sfxri^t^  de  Pbannacie  (PharmaeeuUeal  Society),    [i] 
1971.  8oci4t6  Pbilomathiqoe  de  Bordeaax  (PhUomaUUc  Society  of 

Bordeaux). 
1973.  Soci^t^  des  Sciences  Physiqoes  et  Natmriles  (Society  of 
Pkyeical  and  Natural  Seieneet).    fi] 


.vCoogIc 
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Binilogn»«iiT-IIflT  (Ptu-de-CaUiM). 

1976.  Soci4t4  Acad^miqne  (Aeadomie  Boeutg).    [i\ 

1977.  Boci4t^  d'Agn'cnltQre,  Scienoes  et  Arts  de  Bonlogne-SDr- 

Mer   [Sooietj/  of  AgrieultMrt,    i^eiMcea,   mid  Arta,   o/ 
BouIogne-mr-Mer).     [i] 

1979.  Soci^t^  d'fimalatioD,  Agricoltiiire,  Soienoes,  Lettres  et  Arte 
de  TAiii  {Competitive  Soeietjf  of  Agrimitwre,  Seieneet, 
Letters,  and  Arta,  o/Ain).    [i] 

1981.  Sooi^t^deGfegraphiedel'Ain  [OeograpMealBoeieti/o/AiH). 

1983.  Soci^U  Litt^raire,  Historiqoe  et  Archtelogiqae  dn  Hi- 
partoment  de  I'Ain  {Literary,  Biatorieal,  and  Arofueo- 
hgioalSoeiet!/ of  ike  Departmmtt  o/Ain).     [i] 
BourBM. 

1985.  Booi6t6  Historiqae,  Litt^raire,  Anistiqae  et  Scteutiflqae 
da  DSpartement  da  Cher  {SittorieeU,  LitertuT/,  ArtietiCt 
and  Scientifle  Sodety  of  the  Department  o/ Am)  [formerly 
OommiBsion  HlBtorique  do  Cher],    [i] 

1987.  Sooi^t^  d'Agricaltare  da  DSpartemeDt  de  Gber  (Agricultural 
Society  of  the  Dtg^artment  of  Cher),     [ij 

1989.  Soci^t^  des  Autiqaaires  da  Centre  (Central  Society  of  Anti. 
qKarutna). 

Bnrt  {Finistire). 

1991.  Bibliothbqofl  de  la  Marine  Natiooale  (Library  of  the  So- 

(toiMl  Kaey).    [i] 
1993.  Olwervatoire  (Obtermttory). 

1995.  iioei6b6  Aoad6BuqaedeBTeat(Academie  Society  of  Breat),  [i] 
1997.  Soci6t^  d'Agricnltnre   de   Brest  (AffrietUtural  Society   c^ 

Breet).    [iJ 


Bcuy. 


[Boci4M  Arch6ologiqae  et  Historiqne  (Arekaoloffiedl  amd 
Siatorioal  Society).  Has  been  transferred  to  Mats, 
Alsace-Lorraine,  Germany.] 

1999.  Ar^d^mie  Katiouale  des  Scieuces,  Arts  et  Belles-Lettx«e 
(National  Aoademy  of  Sciences,  Arte,  and  BeUea-XM- 
trea).    [iii] 

3001.  Association  d'Agricalture  et  d*  Horticulture  des  Institats 
de  la  Zoue  Cam|»an<lri-YalcoiigraiD  (Agricultural  OfMl 
Sortieultural  Aaaooiation  of  the  Jnstitutea  of  the  Oam, 
pandri-  Taloongrain).     [iJ 

2003.  Attsociatiou  Kormande  pour  leu  Progrds  de  I'Agricaltnre, 
de  I'Indastrie  et  dee  Arts  {^ormotkly  AtMMtotHMt/oy  CA« 
Advaneemcnt  of  AgrieuUure,  Industry,  and  Arte).     [iJ 

:!006.  Mu»6e  d'Histoire  Natarelle  (Natural  Siatory  Muaeum).       [ij 
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Oho— CoDtiuued. 

2007.  Soci^t^  Centrale  d'HorliciiUure  (Central  fforticultvrtU  So- 
eietv). 

300S.  SocMt^  d'Agricnltare  et  de  Commerce  <le  Caeu  {Hociety  of 
AffrieuUure  and  Commerce  of  Caen),    [ij 

2011.  Soci^t^  des  AotiqaairoB  de  Normandie  {Society  o/ Antiqua- 
riea  qf  N'ormandy),    [iti] 

2013.  aoci^t^des  Beaux  Aria  {Society  of  Fine  ArU).    [i\ 

[Soci^t^  Fraofaise  d*APcli6ologie  pour  lu  ConservatioD  et 
la  DescriptioD  des  Monaments  Historiqnes  {French  So- 
eivty  of  Archaology  for  the  Pretervation  and  Description 
of  Historical  Monuments),    (See  Toars).] 

2016.  Sooi^t^  LioD^enne  de  l^ormandie  {Linnean  Society  of  Nor- 
mandy),   [ill] 

3017.  Soci6t4  de  M6decine  de  G»eu  et  do  Calvados  {Medical  So- 
ciety of  Caen  and  Calvadot).    [i] 

2019?  8ooi4t£  Philomatbiqne  dii  Calvados  (Philomatkie  Society  of 
Calvados). 

CUton. 

2021.  Soci^t^  des  £tDde8  Litt^raires,  Scientiflqaes  et  Artistiqaes 
da  Lot  {Society  of  Literary,  Sdentifie,  and  Artistic 
Studies  of  Lot),    [i] 

Oubni  {Nord). 

2023.  8oci6t4  d'Bmulation  {Competitive  Society).     \i\ 

Caasn. 

[Socttit^  des  Scieuces  Naturelles,  des  Lettres  et  des  Beanx 
Arts  de  Cannes  t^t  th-  I'Arroudidsemeat  de  Orasse  {So- 
ciety of  Natural  Sciences,  Letters,  emd  Fine  Arts  of 
Cannes  and  the  District  of  Orasse).    Dissolved.] 


2026.  Soci^t6  des  Arts  etSeiencen  {Society  of  Arts  and  Sciences),  fij 
Chitm. 

2027.  CommiasioD  des  Antiqnit^sde  la  Tille de  Castres  et  <iaD6- 

pu1«DieDt  do  Tarn  {Antiquarian  Commission  of  Castret 
and  of  the  Department  of  Tarn).    [iJ 
[Soci^t^  scienttfique  et  litt^raire  de  Castres  i^onie  i  la 
CommisBion  des  Antiqnil^s  de  la  Ville  de  Castres  {Sci- 
eniifie  and  Literary  Society  of  Castres,  united  with  the 
Antiquarian  Commission  of  the  city  of  Castres).] 
i«. 
,  Socidt^  d'A^icultnre,  Commerce,  Sciences  et  Arts  du  D^- 
partement  de  la  Marne  {Society  if  Agriculture,  Com- 
merce, Sciences,  and  Arts  of  Marne).    [iii] 
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["EKypliologiti."    Discootiiiued.J 
2031.  Soci^td  d'Histoire  et  d'Arch^ologie  de  Ch&loo  (Arckao- 

logical  and  Eistorical  Society  of  Ckaloii).    [i] 
2033.  Soci^t^  des  Sciences  Katarelles  de  SaAoe-et-lJoire  (iSmnety 

of  Waiural  Sciencea  of  Safitte-et-Loire).    [i] 
ClitmMry. 

2035.  Acaddmie  des  Sciences,  Lettres  et  Arte  de  Savoie  {Acadany 

of  Sdencea,  Letters,  and  Arta  of  Savoy),    [i] 
2037.  Soci^td  d'Histoire  Naturelle  de  Suvoie  (Natural  History  So- 

eiety  of  Savoy). 
203d.  Soci^t^  M^dicale  {Mediml  Socie^).    [i] 
2041.  Socidt^  Savoisieone  d'Histoire  et  d'Arcb^oIogie  {Society  of 

History  and  Archteology' of  Bam>y).    [ij 
CSiartrw. 

2043.  Soci6t€  Arcb^olofrique  d'Enre-et-Loir  {AnAatAogicai  Society 

of  Eure-andZoire).    [iJ 

2046.  Soci^t^  d'Horticnlture  et  de  Ylticultare  d'Enre-et-Loir 

{Society  of  Horticulture  and  Vinecvtture,  of  Eure-et- 
Loir).    li] 
Chitaaudim. 

2047.  Soci^tS  DuDoise  [Arch^logie,  Histoire,  Sciences  et  Artfi] 

(Dunowe  Society),    [i] 
CUtMnzonx. 

2049.  Soci6t4  d'Agricolture  de  I'ludre  {Agricultural  Society  of 
JjMfre).     [i] 
Ch&teau- Thierry  (Aime). 

2051.  Soci6t^  Historique  et  Arcb^logiqae  de  Cbateaa-Tbieiry 
(SittoruMiI  and  Archmtlogical  Society  of  Ckateau-Tkier- 

rsr).   [ij- 

Chanay  {Aisne). 

2063.  3oci6td  de  Pomologie  et  d'Arboriculture  de  Ohanny  (Pon%o- 

logical  arid  Arboricultural  Society  of  Chauny).    [i] 
2055.  Soci^t^B^gionaled'HorticulturedoutCbaunyest  le  Centre 
{Horticultural  Society  of  the  Ckauny  Region).    |ij 
Cherbonrg  {Mandie). 

2057.  Soci6t6  Auad^mique  de   Gberbourg  {Academie  Society  <ff 

Cherbourg),   [iii] 
'2059.  Soci4t£  Nntionale  des  Sciences  Natnrelles  de  Cherbourg 
(National  Society  of  Natural  Sciences  of  Ckerbourg).  [ii  i  ] 
Olameey. 

2061.  Soci6t^  SeieutiUque  et  Artiatique  (Scientific  and  Artietia 
Society).     [iJ 
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ClanHot-fMTaad. 

3063.  Aca(14inie  des  Sciences,  Belles-Lettres  et  Arts  {Aeademj/ 
ofScienoet,  Belles-Lettreg,  and  Arts).    [i| 

2065.  3oci^M  des  Amis  des  Arts  de  I'Aavergoe  {Auvtrgne  So- 
ciety of  the  Friends  of  Arts),    [i] 

^•067.  Univereitt  de  France— Pacaltfi  des  Lettres  {UniverHty.of 
France— Faculty  of  Letter)). 

(Haimmt  (Owe). 

2009.  Soci6t6  d'Agricoltare  de  Clermont-Oise  {Agricitttural  So- 

oiety  of  Clermont),     [i] 
2071.  Soci^td   d'HorticQltnre  de  Clertnont-Oifie  (Borticultvral 
Society  of  CJermont).    [i] 
(Soci^t^  des  Amis  des  Arts  de  I'Auvergne  [Auvergne  So- 
ciety of  the  Friende  of  Arte).    (See  Cleraiont-Feirand.)] 

Ompiftgne  (Om«).  ' 

[MnH^  Kohmer  {Kohmer  MKseum).   TraDsferred  to  the  Ma- 
seam  Trooadero,  Paris.] 
2073.  Soci^td  Historiqne  de  Compi^gne  {Hiatorical  Society  of 
Con^iigne).    [i] 

ODolommiflTi  {Seintet-Mame). 

2075.  Soci^t4  d'Horticulture  de  I'ArrondissemeDt  de  Coalommiere 
(Horticultural  Society  of  the  Dietrict  of  Coulomniers).  [i] 

Cmtaneet  [Maitche). 

2077.  Soci^t^  Acaddmiqne  da  Ootentiu  {Aeadamic  Society  of  OO' 
tentm).    [i] 

Bu.  {i;«ule>). 

2079.  Soci6t£  de  Borda  {B&rda  Society),  [ij 

2081.  Acad^mie  des  Sciences,  Arte  et  Belles-Lettres  de  Djjon 
(Academy  of  Scienoet^  ArU,  amd  BeUet-Lettcrt  of  Dijon). 
[iii) 

20S3.  Bibllothique  de  I'CniTersit^  ( tfnivernty  Library). 

2085.  CommisBioD  des  Antiqait*^  [Arc1i6ologiqaej  de  la  CAte-d'Or 
(ArekiBological  Commiasion  of  CSte-^Or).    [i] 

3087.  Journal  d'Agriculture  de  la  C6te-d'Or  (AgrieiUturat  Jour- 
nal of  C6te  ^  Or),    [i] 

3089.  Soci^t^  d'Agricalture  et  d'Industrie  Agricote  dn  D^parte- 
meet  de  la  Cdte-ti'Or  (Societi/  of  Agriculture  and  Farm- 
inglndtutry  of  C6te-^0r).    [i] 

2091.  Sod^t^d'Horttcnltnre  de  la  Cbt&d'Or  (BorticuUural  Society 
of  O6te-S0r).  .  [i] 
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Donfti.  {Nord). 

2093.  AssociatioD  Y^ttiriDuire  d<>s  D6[)artetueut8  du  Sord  et  du 

Pae-de-Calais  ( Veterinary  Associationnftke  Departments 

o/the  North  and  Pas-de- Calais).    [i\ 
2095.  Biblioth^iie  Itluiiicipale  {Municipal  Library). 
2097.  MuB^e  d'Hiatoire  Natiirelle  (Natural  History  Museum),    [i] 
'     2099.  8oci6t4  d' Agriculture,  de»  Scieucf.s  et  Arts,  Geutral  dii  D^- 

partement  du  Nord  {Central  Society   of  AgrieuJture, 

Sciences,  and  Arts  of  the  Department  of  the  North).    [Hi] 
2101,  (Jdiod  G^ographiqne  du  Nord  de  la  Fraoee  {Qeoffraphi^-al 

Umon  of  the  North  of  France),    [ij 

2103.  Soci^t^d'Agricultnre,deCoiDinerceetdel'Iiidu8tri«(lu  IM- 
parteuient  du  Var  (Society  ofAffriculture,  Commt-rci'  and 
Industry  of  the  Department  of  Var).    [i] 
2105.  Soci^t^  des  Studes  Scientifiques  et  Areli^ologiquefi  (Hoeiety 
of  Scientific  and  Arckwological  Studies),    [i] 
Donkerque.  (Nord). 

2107.  Comity  Flamiuaud  de  France  (Flemish  Committee  of  France). 
UlO&.  Socl^t^  Duokerquoise  pour  I'Encouragement  des  Scieuces, 
des  Lettres  et  des  Arts  (Dunkirk  Society  for  the  Promo- 
tion of  Sciences,  Letters,  and  Arts),    [i] 
EcuUy. 

2111.  I nstitut  d' Agriculture  du  Rhtme  (Agriouttural  Institute  of 
the  Bh&ne). 
Slbenf  (Seine-lnfirieure). 

21  i;t.  Soci^t^  d'EnseJgueuieat  Mutael  des  Sciences  yatiirelleR 

(Society  Jor  Mutual  Instruction  in  Natural  Sciences). 
21ir>.  SQci6t6lni\a»trw\\GtVElheuf(IndusMalSoeietyofMbeiif).  [iJ 
Spinal. 

2117.  Soci^t^  d'^mulation  do  D^partemeut  des  Tosges  (Competi- 
tive Society  of  the  Department  of  Voages).    [i] 
2U9.  Society  de  G4ograpliie  de  PEet  (Geographical  Society  of  the 
East). 
^vreox. 

2121.  Soci4t£   Libre   d'Agricalture,    Sciences,    Arts    et   Bellea- 
Leltres  du  D^partement  de  I'Eure  (Free  Society  of  Agri- 
culture, Sciences,  Arts,  and  BeUes-Letires  of  Btire).     It] 
Flen. 

2123.  Soci4t4  lodustriellc  de  I'Ome  (Industrial  Society  of  Om*). 
Fontenay-le-Comte  ( Veud^). 

2125.  Soci^t4  (I'Bortlcultiire  (horticultural  Society).    [iJ 
iisaaaA  (Allier). 

2127.  Soci^t^  den  Sciences  M^dicalen  de  Gannat  (Society  of  Medi- 
caJ  Sciences  of  Qanvnt).     \i] 
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Ormoble. 

2139.  Acad^mie  Delpbiualu  {J*elphiiMl  Academy),    [i] 

3131.  Soci^t6  d'Agricnlture  et  d'Horttcnlture  de  Grenoble  (Agri- 

cultural  and  Horticultural  Society  of  Orenobte).    \i] 
2133.  Soci^t^  de  M^ilecine  et  de  Phartuacie  do  Pfs^Fe  [Medical 

and  Pharmacevtical  Society  o/It6re).    fi] 
2135.  8oci4t^  de   Statistiqnu  de  I'litferc   {Society  of  Statiatict  of 

lah-e).    [i] 
Oii^nt. 

2137.  Soci^t^  cle»  ScicDceit  Naturelles  et  Arch^olofpqnes  de  la 

Creiise  (Society  of  Natural  and  Arokaologicai  Sdences 

of  Creuge).    [i] 
LaFltehe. 

2139.  Soci^t^  dea  Scieuoet»  et  Arts  de  In  Fltehe  {Society  of  Seimces 

and  ArtH  of  La  FlMe). 
lAtigrw  {Haute-Marne). 

2141.  SociSt^  Hist4)ri()ne  et  Archfiologiqne  [Biatorieal  and  Areha- 

ological  Society).    |i] 

2143.  Soci6t6  Acad^[DiquedeLaoD(Acad0mtoiSi>cief^o/£a<m).  [f] 
ike  Vfmdie).     [i] 
Ia  Koehelle. 

2145.  Acad^inie  des  BellcB-Lettrea,  Sciences  et  Arts  de  La  Bo- 
obelle   {Academy  of  BeUes-Lettera,  Sciences,  and  Arte 
of  La  Rochelle). 
2147.  Soel6t6  des  Amis  dea  Arts  {Society  of  the  Frimde  of  Arts). 
X*  Boebe-sar-Ton, 

2149.  Soci^tS  d'^mulation  de  la  Vendue  (Competitive  Society  of 
LanL 

2150.  Commission  Historiqae  et  Arch^logique  de  la  Ma.veniie 

{Hietorical  and  ArehBological  Oommistion  of  Mayenne). 

['] 

2151.  Mus^e  d'Hiatoire  Natarelle  (Natural  Sittory  Museum). 
2153.  Soci^t^  de  I'ludustrie,  Manufactare,  Agriculture,  Sciences 

et  Artsde  la  Mayenne  {Mayenne  Society  of  Industries, 
Manufactures,  Agriculture,  Sciences,  and  Arts),    [i]   ' 
La  Havre  {Seine-li0rieure), 

2155.  Soci4t4  de  G4ograpbie  Commerciale  da  Havre  {Savre  So- 
ciety of  Commerdai  Oeograpky). 
■      2157.  Soc)^t6  G^ologique  de  Normandie  {Geological  Society  of 
Normandy),    [i] 

il'iS,  Soci£t£  NatioDtfle  Havraise  des  Cltndes  Direrses  {Havre 
National  Society  of  Various  Studies),    [i] 

2161.  Soci^t^  de  Pliaruiacie  du  Havr«  {Pkarmaeeutieal  Society  of 
Havre),    [i] 
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Le  Hftn*  (Seine- Infirieure)—Contmae<\. 

2163.  SociSt^  des  Sciences,  Arts,  Agriculture,  et  Horticulture, 
du  Havre  {Bavre  Society  of  Soieneea,  ArU,  Agricuttura, 
and  HortimtUtire].    [\\ 
Le  Ham; 

2165.  Soci^t^   d'Agricaltare,  Sciences    et  Arts  de  la    Sarthe 
(Soeie^  of  AgrieuUure,  SoienoeMf  and  ArU  of  Sarthe). 

(iiii 

2167.  Soci^td  Historiqne  et  Arcb^ologiqne  dn  Maine  {HiBiorioai 

and  ArchtKolugiaU  Society  of  Maine).    [I] 
2169.  Soci^tfi  d'Horticnltore  de  la  Sarthe  (Horticultural  Society 

of  Sarthe). 
2 1 71.  Soci^td  de  M^decine  da  D^partement  de  la  Sartfae  (MedictU 

Socifty  of  the  Department  of  Sarthe).    [i\ 
2173.  Soci^t^  du   Materiel  Agricole  de  la  Sartlie  {Agricultur<U 

Society  of  Sarthe). 
l«Pay. 

2176.  Soci^t^  d'Agricalture,  Sciences  Arts,  et  Commerce  (Society 

of  Agriculture,  Sciences,  Arte,  and  Commerce),    [i] 
Lm  Vans  (Ard^he). 

2177.  Soci^t^  Historique  et  Arch^ologique  da  Canton  des  Vans 

(Hiatorical  and  Arckaological  Soeie^  of  the  Canton  of 

Vane),     [i] 
Wia. 

2179.  Oommiasiou  Bistoriqne  dn  D^parteioent  du  N^ord  (Hiatori- 

cal  Commiaaion  of  the  Department  of  the  Iforth],    [i] 
2181.  Comity  Afn^cole  du  Kord  (Agrioultvral  Commitfee  of  the 

North). 
2183.  CoDseil  Central  d'Hygi6ue  et  de  Salubrity  (Central  Oovnoil 

of  Hygiene  and  Public  Health). 
2185.  Facnlt4  de  M^decine  et  de  Phannacie  (Faculty  of  Medicint 

and  Pharmacy). 
2187.  Institat  Zoologiqae  (Zoological  Inatitute). 
2189.  Mns^e  d'HistoJre  Natnrelle  (Museum  of  Natural  Hiatoryy 

li] 
2191.  Soci^t^  des  Architectes  du  D6partemeut  da  J^ord  (Society 

of  Architects  of  the  Department  of  the  North). 
2193.  Soci^t^  Centrale  de  HMecine  dn  Nord  de  la  France  (Cen- 
tral Medical  Society  of  the  North  of  France),    [i] 

2196.  Soci^td  de  Geograpfaie  (Oeographicai  Society). 

2197.  Soci^tfi  G^ologiqaedu  Nord  (Geological  Society  of  the  North), 

2129.  Soci^t^  des  Sciences,  de  I'Agricnltare  et  des  Arts  {Society 
of  Sciences,  Agriculture,  and  Arts),    [iii] 
UmogM. 

2201.  Commission  M4t6>ro]ogiqae  de  la  Haute- Vlenne  (Meteofx>^ 
logical  Commiaaion  of  Baute-  Vienne).    [i] 
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ThMgM    Oontinoed. 

2203.  SociSt^  Arcbtologiqoe  et  Historiqae  dn  Limonsiu  (ArektBi>- 
logieal  and  Siatorteat  Society  of  Limtnuin).     [i] 
•    2205.  Soci^t^  de  Mdilecine  et  de  Pharmacie  de  Is  Hante-Vi«Doe 
{Medical  and  Pharmaceutical  Society  of  Haute-Vienne). 

(i) 
2207.  Boci6t6  d'Agricnlture  ties  Scieiiues  et  Arte  de  la  HaDt«- 
Vienne  (Socit^  uf  Agrictdture,  Sdeneeg,  and  Arb  of 
Haute-Vienne).    [\] 
IMaax  {Oalvadot). 

2209.  Soci6t^  d'Agriculture  du  Ontre  de  In  Normaodie  {Agri- 
cultural Society  of  Central  Jformandy).    [i] 
2211.  Soct^t^  d'Horticalture  et  tie.  Uutaiiique  du  Centre  de  la 
Hormaudie  {Uorticultuial  and  liolanical  Society  of  Cen- 
tral Normaitdy).    [i] 
Loa«-le-8«iilni«r. 

2313.  Qoci6t6A'&mu\ationHnJnrii.{Competitive8oeiet9oftkeJura). 
2215.  Soci^t4   Pomologique-de    Fi-auee  (Pomological  Society  of 
France),    [i] 
LoriMit  (Morbikan). 

2217.  OhBervatoire  {Observatory). 

2219.  Soci^t^  de  G^grapbje  Bretouiio  iBrettmne  GeograpMctU 
Society). 


Ljon. 


2221.  Acaddmie  des  Scieuees,  BelleB-Lettres  et  Arts  de.Lyon) 

{Lyons Academy ofSeietuea,BellesLetten,andArt8).  [iii ] 
2223.  AssociatioD  L.voDi)i)i»e  don  AdiIb  des  Si-ieDoea  NatorelleM 

{LyonsAMociationoftbeFrieitdsofNatiiralScienees).   [i] 
2225.  Aawciation  pour  la  PnitKigutjuii  de  la  Foi  {Asuociation  for 

the  Propagation  of  tke  Faith). 
2227.  Commission   Hydrom^lriqne  de  Lyon  {Hydrometrie  Com- 

mwmon  of  I^ont).    |  i] 
2229.  Commiasiou  M^t^orologique  du  libdDe  {Meteorologintl  Com- 

miaaion  of  the  Rhone),    [ij 
2231.  Muste  Gnimet  {Ovimet  Museum).    [iJ 
2233.  Has^   d'Hiatoire    Natun^lle   de   LyoD    {Natural  History 

Muaeum  of  Lyons),    (ij 
2235.  Observatoire  {Observatory),     [ij 

2237.  Soci^t6  Acad^mique  d'Architectare  de  Lyon  {Lyons  Acad- 
emic Society  of  Architecture).    [i\ 
2239.  Soci^t^  d'Agriculinn',  Histoire  Naturelle  et  ArtM  Utiles  de 

Lyoir  (Lyons  Society  of  Agriculture,  Natural  Htstoryf 

and  Vs^l  Arts),    [iitj 
22il.  8oGi6t6  d'Aiitbro])otog)e  de  Lyon  {Antkropotogieal  Soeietjf 

ffLyom.)  -,  , 
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Ijon — Coiitiimed. 

2243.  S(Ki6t6  Bota.aiqa^  do  hytm  (Botanical  Society  o/L^ona).  [ij 
224').  Soci^t6  d'Gconoinie  Politique  {Society  of  Political  Ecowmy). 
)£ii7.  Soci^td  d'Ediication  liu  Lyon  i,Jiducational  Society  of  Lyons). 
2219.  8oci6t^  d'Enseiguemeut  ProfesHionel  ilu  KbAne  {Society  of 

Mechanical  Dratcing  of  the  Rhone),    {ij 
2251.  Soci^t^  deg  Amis  dea  Arts  {Society  of  the  Frietutg  of  Aria). 
2253.  Soci^t^    d' Glades     Scieiitiflques     {Society    of    Sdentiflo 

Studies).    [i\ 
225S.  S<mi6t6  da  Q6ogr»phie  (Oeograpkicat  Society),    [i] 
2257.  Soci^t4  d'Horticulture  Pratique  du  Rbfioe  {Society  of  Prac- 
tical fforticvlture  of  (ftc  RhSne). 
2259.  Soci^t^  Liiiu^euue  de  Lyoo  {Linnean  Society  of  Lyons).    \\n] 
2261.  Soci^t^  Lltt^raire.  Historique  et  Arcb^logique  (LUerary, 

Sistorical,  and  Archirological  Society),    [i] 
2263.  Soci^t4  Natinuale  de  M^decine  de  Lyon  (X<itional  Medical 

Society  of  Lyons),     [i] 
2265.  Soci^t^   Pomologique   de    Prance  {Pomoloffieal   Society  of 

France),    [ij 
22C7.  Soci^t^  den  ScienceH   ludiistnelles  {Society  of  Industrie^ 

Sdenees).    (I] 
2269.  Soci4t^  des  Sciences  M^dicales  de  Lyon  (Xjkxm  Society  of 

Medical  Sciences),    [i] 
2271.  XJmvemt4  {VniverHty). 


2273.  Aead^mie  ties  Scicnccfi,  Arts,  BeUes-Lettres  et  Otograpbie 
{Academy  of  Sdencea,  Arts,  Belles-Lettrea,  and  Oeo- 
graphy)  [f'oniK'rl.v  Aciid^inie  de  Mftcon — Soci^t^  des 
Arts,  Bellew-Lt'ttres  el  Agriculture],     [i] 

Hagny-en-Vezin  {Seineet-Oise). 

2'J75.  So(^i6t^  d'Agiiculture  et  rt'Horticultnre  {AgrienltMral  and 
Sortictiltvral  Society). 


(See  Morlaix.) 

HaiMillee. 

2277.  Academic  des  Scieiieea,  Lettres  et  Arta  {Academy  of  Sci- 
ences, Letters,  and  Arts),    [iii] 
2279.  CorDit4  M^ieal  des  Boucheadu-Bhdne  (Medical  Oommittee 
ofBouches-du  Rhone),    [ij 

2281.  £lcole  des  Beaux  Arts  et  Bibliotb^ue  de  la  Ville  {StAool  of 

Fine  Arts,  and  City  lAbrary).    [i] 

2282.  £cole  de  Pleiii  Exercice  de  Rl&lecine  et  Pbartuacie  {School 

of  tite  Whole  Practice  of  Medicine  and  Pharmacy). 

2283.  Alnsdum  d'Histoire  ^Natorelle  {Natural  History  Museum). 
2286.  Observatoire  (Observatory),    [ij  ^ 
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2287.  Soci^td  d'Agricalture  du  I>4part«meut  de«  Bonohee-du- 

'Rbbo6(Agricultvral  Society  of  the  DepartTMut  of  Bauohe- 

du-Eh6ne).    [i] 
2289.  Soci^U  des  Amis  des  Arts  (Society  of  the  Friends  of  ArU). 
[Soci^td  d'Smalatiou  de  la  Provenue  {Competitive  Society  of 

Provence).    Discoutinued.] 
[Soci^ti  d'fitude  <k-8  Sck-Qces  Naturellea  {Sodetg  for  the 

Study  of  Natural  Sciences) — uow  called  SociSt^  d'Horti- 

caltare  et  de  Buiuniqnc] 
2291.  Soci^U  de  G^ogrjpbio  (Oeopraphical  Society),    [i] 
2293.  Soci4t4  d'Borticuli ure  et  de  Botaniqoe  {Some^  of  HorH- 

cidture  and  Botany)   {formerly   Socidt^    d'^Stude    des 

Scieuces  Katurelleuj.    [i] 
2295.  Soci^t^  de  Mddeoiae  (Medical  Society),    [i] 
2297.  Soci^t^  M^dico-Clifrurgicalo  des  Hfipitaax  (Medico-Okirur- 

gical  Society  of  the  Hospitals),    [ij 
2299.  Socidt^  Soientifique  ladastrielle  (Society  of  Industrial  Sci- 
ences),   [i] 
2301.  SocidU  de  Statistiqne  de  Marseille  (Statistical  Society  o/ 

Marseilles),    [i] 
2303.  Sooi^t^  [)our  la  TnlgarisatioQ  des  Plantes  Exotiques  (Society 

for  ike  Domestication  of  Exotic  Plants).- 
2305.  UoiOD  des  Arts  (Art  Union),    [i] 

HBjeima. 

2307.  3oci^t^  d'Agricultnre  de  I'Arrondissement  de  MayeoDe 
(Agricvltural  Society  of  the  District  of  Mayenne).    [iii] 

1!309.  3oGi^t6  d'Arcli^oIogie,  Sciences,  Arts  et  Belles-Lettres  de- 
la  Maj-eone  (Mayenne  Society  of  Arehwology,  Sciences, 
Arts,  and  Belles-Lcttres).    [i] 

(Seineet-Mame). 

2311.  Socidtd  d'Arcb^oloKie,  Sciences,  Lettres  ot   Arts  du  D^- 

partemeut  de  Seine-et-Marno  (Society  of  Archaology, 

Sciences,  Letters,  and  Arts  of  the  Department  of  Seine-et- 

Mame).    [i] 
2313.  Soci4t^  d' H art icnl tare  de  I'Arrondissemeut  de  Heaux  (Bor- 

tieultural  Society  of  the  District  ofMeaux).    [i] 

2316.  Soci^t^  d'Ai'cb^olugie,  Scieuccs,  Lettres  et  Arts  de  Seine- 
et-Marnc  (Society  of  Archceology,  Sciences,  Letters,  and 
Arts,  of  Seine-et  Mame).     [i] 

«. 

2317.  Soci^t^  d'Agricalture,  ludustrie,  Sciences  et  Arts  da  D6- 
part«tneDt  de  la  Loz^re  (Society  of  Agriculture,  Indus- 
try, Soienees,  and  Arts  of  the  Department  of  fjozire).    [1) 
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Msttnj  {Indreet-Loire). 

2319.  Direction  dc  liiOoIouie  P^nitentiaire  {DireetioR  of  the  Pmal 
Colony),    [i] 

Msodon  (Seiiu  et-Otse). 

2321.  Observatoire  d'ABtioiioiuie  Pliysiqne  de  Paris  {Pari$  Ob- 
servatory of  Physical  Astronomy),    [i] 

Mireoonrt  (Voages). 

2323.  8oci4td  Agiicole,  HonicoleetYiiiuole  ilel'Arroudisaement 
de  Mirecourt  {Societ;/  of  Agriculture,  Horticulture,  and 
Tine-Cullitre  of  the  Dixtrict  of  Mirecourt).    [i] 
Hmttoaban. 

2325.  Soci^tS  Archeotuj^iijue  ■'<■  Tarn-et-Garonae  {Archeeological 
Society  of  Tam-et-Qaronne).    [i] 

2327.  3oci4t^  dea  Suitriict-s.  Belles-Lettres  et  Arts  du  D^psrU- 
ment  de  Tarn  et-Garonue  {Society  of  Sd^noes,  Beltes- 
Lettres,  and  Artx,  of  Tam-et-Oaronne).    [i] 

MontWUaid  (Dowba). 

2329.  8oci^t6  d'£mulation  {Competitive  Society),    [i] 

MontbriMs  (Loire). 

2331.  La  Diitiia;  Society  Qistorique  et  Arcb£ologiqne  da  Fores 

{The  Diana;   Arckteoloffieat  and  Sittorioal  Society  of 

Forez).    [i\ 
■ontpeUier. 

2333.  Acad^mie  de  Moiit|)clIier— I^nlt^  de  M^deciiie  (Af«dtca/ 

Faculty  of  the  Academy  of  Montpellier).    [iii] 
2335.  Acad^mie  duH  Sciences  etLettres  de  Montpellier  (Academy 

of  Sciences  and  Letters  of  MontpeUier).    [iii] 
2337.  Bibliotli^qui-  Univcrsitaire — Section  de  Mddecioe  (Univer- 
sity Library — Medical  Section). 
2339.  £oole  Sa|>4rieure  de  Pliarmacie  (College  of  Pharmacy). 
2341.  tHegsBger  Agricole  (Agricultural  Eerald),    [ij 
2343.  Montpellier  Medical  (Medical  Journal),    [i] 
2345.  Revue  dea  Sciences  Natnrclles(ff«t)WU'o/JrattiraI  Sciences). 
2347.  Soci^t4  Areh^oto^iquedeMr.ntpeltiertArcAfSoIo^tcai&MjJe^ 

of  Montpellier).    \n\] 
2349.  8oci^t6  Centrnle  d'Agricnlture  da   D^partement  de  ]'H6- 

raalt  (Central  Affricultural  Society  of  the  Department  of 

H&rauH). 
2361.  Soci^t^  de  G^ograpbie  (Qeographicai  Society),    [i] 
2363.  Soci^t^d'Horticultiireetd'Histotre  Naturellede  PH^ranlt 

(Horticultural  and  Natural  History  Society  of  SerauU), 

[ij 
2366.  .SociSt^    Laiigueclocienne  de  G^ograpbie  (Lai^ptedoc  Oeo- 
graphical  Society.)    [i] 


DigiLizedbyGoOglc 


LIST  OF   POBBMN   0OBBE8PONDENT8.  127 

■onlpeUlaT — Continued. 

2357.  Soci^t^  ponr  I'Etnde  des  Laogutis  Bomanes  {Sooie^fitr  tke 
Study  of  Romance  Languages),    [ij 

2360.  8oci4t^  S4ricicol«  de  Montpellier  (Silk-Cutture  Sooieiy  of 

Montpellier).    [i]  , 

2361.  University  ( University). 

Xorbix. 

2363.  Soci^t^  des  Etudes  Scieotifiqnes  dn  Fisist^re  {Fmiaters 

Society  of  Scientific  Study). 
Monlliu. 

2365.  Soci^t^  d'^mulation  dn  IMpartement  de  V Allier  {Competi 

tite  Society  of  the  Department  of  AlUer).    [i] 
2367.  8oci6t4  d'Horticnlture  de  1' Allier  {Horticultural  Society  of 

AUier).   [i[ 

Xootien  (Savoie), 

3360.  Acad^mie  de  la  Val  de  I'lsdre  {Aoadmny  of  tke  ValUy  of  the 
iBire).    [i] 

2371.  AcadSmie  de  Stanislas  {Academy  of  Stanislas).    \u\] 
2373.  Bibliotbfeqae  TTniveraitaire — Section  de  M^decine  {Medical 
Section,  University  Library). 

2376.  Ecole  Porestifere  {School  of  Forestry). 

2377.  Gcole  de  M^decine  et  de'Pbarmacie  {Medical  and  Pharma- 

ceutical School).    \\\ 
2379.  Faculty  de  M^deciue  {Facult-j of  Medunne). 
2381.  Soci4t6  d'Aruli^ologie  Lorraine  et  Mas^e  Hiatoriqne  Lor- 

raiD  {Society  of  Lorraine  Archcoology  and  Lorraine  His- 
torical Museum). 
2383.  Soci^t^  Centrale  d'Agricnltnre  (CattroJ  Society  of  Agricul 

ture).    [i] 
2385.  3oci4t4  de  O^oeraphie  de  I'Ust  {Oeogrc^hieal  Society  of  the 

East). 
2387.  Soci6t6d6M6Aeciae  {Medical  Society).    \i] 
2389.  Soci^lti  des   Sciences   de  Nancy   {8o<^ety  of  Sciences,  of 

Nancy),    [i] 
Kaatw. 

2391.  Ccole  de  Pleiii  Exercice  de  M^decine  et  Pbftnnacie  {School 

of  the  Whole  Practice  of  Medicine  and  Pharmacy.) 
2393.  Observatoire  {Observatory). 
2395.  8oci4t6  Acad^miqne  dels  Loire  Inf4rieure  {Academic  Society 

of  Lower  Loire),    [i] 
2397.  Soci^t^  Arcb^logiqae  de  Naiitt- s  et  de  la  Loire  Inf^rieore 
{ArchiEolcgical  Society  of  Nantes  and  of  Lower  Loire),    [i.] 
3309.  8ooi«t4  des  Beaux  Arts  {Society  of  Fine  ArU).    [i] 
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Huitea — Gotitinaed. 

2401.  Sooi^t6  ties  BiblJopbiles  Bretou»  (Sodety  of  Breton  Biblio- 

pMlet).    [i] 
2403.  Soci^t^  d'Histoire  Nnturelle  {Soci^  of  Natural  Hittory). 

ra 

Vubonne  {Aude). 

2405.  CotamisaiouArcb^ologiqueetLitt^rairedei'ArTondiasemttDt 
de  la  Karboiiue  {Archcmlogical  and  Literary  Commiaaum 
of  the  flhtrict  of  yarbonne).    [ij 
K«vm. 

2407.  8oci4t^  yiveruaixe  des  Lettrus,  Sciences  et  AiIh  {Kevert 
Society  of  Letters,  Sciences,  and  Arts),    [i] 
Sios. 

2409.  Soci6W  Ceutrale  d'Agriculture,  d'Hortiealture  et  d'AccU- 
matatiou  (Central  Society  of  Agriculture,  Horti4mlttire, 
and  Acclimaliim).    [iJ 
2411.  8oci4t4  des  Architects  desAlpeti  Mantimea  (Society  of  Areh- 

itects,  of  the  Maritime  Alps),     [i] 
2413.  Soci^t^   Nigoiae  Ae»    Scieuces   Nalnrolles  et  Historiqnes 

{Nicen^  Society  of  Natural  and  Historical  Sciences). 
2415.  Socidt^  des  Lettres,  Sciences  et  Arts  des  Alpes  Maritimes 
(Society  of  Letters,  Sciences,  and  Arts  of  the  Maritime 
Alps),    [i] 
HlmM. 

2417.  AcaUSmie  de  Nlmes  (Academy  ofSimes).    [liij 

2419.  Soci^t^  d'Ctudes  des  Sciences  ^B,ta.i6\\e»  [Society  for  the 

Study  of  Natural  Sciences),    [i] 
2421.  Soci^t^  d'Horticultnre  et  de  Botaaiqae  da  Gard  {HorHcul- 
tural  and  Botanical  Society  of  Gard).    [i] 
Hiort. 

[Soci4t6  des  Arts,  Sciences  et  Belles -Lettres  (Soci^y  of 
Arts,  Scienoes,  and  BelUs-Lettres].    Diseoutinned.] 
2423.  Soci4t^  d'Horticultnre,  d'Arboricultare  et  de  Viticnltnre 
des  Denx-S^rres  (Society  of  MorOculture,  Arboriculture 
and  Vine-Culture,  of  Deux- S^res).    [i] 
2425.  8oci4t^  de  Statistiqne,  Sciences  [Belles-Leltres)  et  Arts 
[da  D^partementj  des  Deax -Sevres  (Society  of  Statistic*, 
Sciences,  and  Arts,  of  Deux- Sevres.)    fij 
HoTon  (Oise). 

2427.  Comtt^  Historique  et  Arcb^ologiqae  de  Noyon  (ffiatoricaf 
and  ArchcEoloffical  Committee  of  Noyon).    [i] 
OrUuu. 

2429.  Acad4uiic  de  Siiiute-Croix  (Academy  of  the  Holy  Cross).    [■  | 
2431.  Snci4t6    d'A{;ri culture.    Sciences,   Belles  Lettres   et  Arts 
A'OrUanai  Orleans  Society  of  Ayricullvre,  Sciences,  Bellot  ■ 
Ijettres,  and  Arts),     [iii] 
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OrUuu — ContiDoed. 

2433.  Boei6t6  Arcb6oIogiqae  et  Historiqne  de  rorl^ans  (Orleoiu 
Archaoioffioal  and  Sistorical  Soidets).    fij 

2435.  Soci^t^  d'Horticoltore  d'Orl^tme  (Orlama  Hortioulturea  So- 
ciety),   [i] 

HtiM. 

["Abeille,"  Jparoal  d'Eutomologie  {The  See,  Ihttottu^ogiottl 

Journal).    "(See  "I/Abeille.")] 
2439.  Acad^mie  d'AerostadoD  M^t^orologique  {Academy  of  Me- 

teorologie  Aerottation). 
2441.  Acad^mie  Nationale  Agricole^  Manafactari^re  et  Commer- 

ciale  {National  Academy  of  Agriculture,  Manu/acturei, 

and  Commerce). 
2iiS.  Acad^mie  Nationale  de  M^decine  {National  Academy  of 

Medicine),    [i] 
[Acad^mie  dea  Sciencee  {Academy  ofSoiencea).    (See  Insti- 

tat  de  France.)] 

2446.  "  I/A^roDaote"  (A^ronaute,  95  roe  Lafaj-ette). 

2447.  "Amerivana"  (B.  Dafoss^,  27  rne  Gn^n^gand). 

2449.  AdminietratioD  des  MesaagerieB  Natioualea — rue  Notre 
Dame  dea  Victoires  28  {National  Express  Company). 

2461.  AmericaD  Exchange  in  Earope. 

2453.  Anoalea  dea  Mines  {AnnaiU  of  Mines),    [i] 

2166.  Anoales  de  Pbysiqae  et  Cbimie  {Annals  of  Physics  and 
Chemistry),  "[i] 

2457.  AoDfdcs  des  Pouts  et  Gbaoss^es  {AnnaU  of  Civil  Engineer- 
ing).   |ij 
[Administration  dea LignesTA^grapbiqaes.  (SeeMinistdre 
dea  Po8t«e  et  T^l^grapbes.)] 

3450,  Annales  dea  Sciencea  O^ologiqnes  {Annals  of  Oeological  Sci- 
ences),   [i] 

2461.  Annales  dea  Sciences  Natnrelles  (AnnaU  of  Natural  Sci- 
ences),   [i] 

2463.  ArebireB  O^n^ralea  de  MMecine  {General  Records  of  lledi- 
cine),    [i] 

2466.  Arobives  de  M^decioe  Navale  {Naval  Medial  Records),    [i] 

2467.  "  Art  Dentaire  "  {Dental  JourTial). 

2469.  Association  pour  I'Avan  cement  des  Sciences  {Aa»o(Hationfor 
the  Advancement  of  Sciences),    [i] 

2471.  AaaoclatioQ  poor  rEnconragement  des  Btades  Grecqaes  en 
France  {Associationfor  the  Promotion  of  Greek  Studies  in 
France),    fi] 
(Ath^u^  Oriental  {Oriental  Athentsum).    (See  L'Atb^nde).] 

2473.  Bibliotb^ne  de  la  Yille  {City  Library).  [Under  tbe  direc- 
tion of  tbe  PnSfectare  de  la  Seine  (Ko.  2637].]    fiii] 

H.  Mia.  15 9  '^    '    ' 
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Pkri*  -Coutioaed. 

-M75.  Bibliothkiue  du  I>£p6t  de  rfitat  Major  Q^nSral  (Ltbrarj/  of 
the  General  Staff  Depot  [formerly  D^p6t  des  Cartes  et 
FlaD6J.    [Hi] 

2477.  Bibliotli^qae  Rationale  (JITafumal  Library),    [iiij 

2479.  Bibliotfa^ne  Muaioipaledu  Seizi^me  ArroDdisseineut  {Pub- 
lic Library  of  the  Sixteenth  Dittrict).     [i] 

2481.  Bibliotb^ae  Polonaise  Historiqne  Litt^raire  [Library  of 
Poliak  Hiatorieal  Literature),    [i] 

2483.  "L.  Bosaange"  (6  rne  de  Gfaabanais).    [ij 

2486.  Bulletio  do  Canal  IuteToc6anique(lnteroeeanie  Canal  Jour- 

nal). 

2487.  Balletia  Hebdomadaire  (TTedbljr  Jountol). 

2489.  BalletiD  des  Sciencee  Math4matiqae8  et  Astronomiqnes 
(Bulletin  of  Mathematical  aTid  Astronomical  Sciences). 

2491.  Bultetin  de  la  Soci^td  Gbimiqae  (Bulletin  of  the  Chemical  So- 
ciety). 

2493.  Bnrean  Central  M^t^rologiqae  (Central  Meteorological  Bu- 

reau),   [i] 

2494.  Barean  Fran^ais  des  £lcbaQges  IntematioDaux — an  Minis- 

t^re  de  I'lnetraction  Pobliqae  et  des  Beanx  Arts 
(French  Bureau  of  International  Exchanget,  in  tte  De- 
partment ofPiAlio  Inntruction  and  Fine  Arts),    [i] 

24d5.  Bureau  d'Hydrograpbie  (Hydrographic  Office). 

2497.  Bureau  de  Statistlque  (Statistical  Bureau). 

2499.  Bureau  des  Lougitadea  (Bureau  of  Longitudes),    [i] 

2601.  Burean  Iat«'uational  des  Poids  et  M£sures  (International 
Bureau  of  Weights  and  Measures). 

2603.  Club  Alpin  Frausais  (French  Alpine  Club),    [i] 

2606.  College  de  France  (College  of  France),    [i] 

2607.  "CoDiiaissauce  des  Temps"  [Bnreaa  des  LougttudesJ.    [i] 
2600.  "Compt«s  SendDs"  (Qaai  des  Aagnstins  25). 

2611.  GommiesioQ  de  la  Carte  G4o1ogiqae  de  France  (Commission 

for  the  Ocologieal  Map  of  France). 
2613.  Conservatoire  des  Arts  et  'Mitie'ra  (Conservatory  of  Arts  and 

the  Trades),    [i] 
2514.  Corps  des  Fonts  et  Chanss^es  (Corps  of  Bridge  amd  Boad 

Engineers)  [Civil  Engineers]. 
2616.  "Cosmos"  [incorporated  in  "Lea  Mondes"]. 

2616.  |Dep6t  des  Caitea  et  Plans  de  la  Marine  (Depot  of  Charts 

and  Designs  of  the  Navy). 

2617.  D^pAt  de  la  Gaerre  (Arsenal)  [au  Miniature  de  Ouerre].    [i] 
[ficole  d'Application   d'StatM^or  (Staf  School)  in  the 

Ecole  Militaire.] 
2S19.  £co1e  Gentrale  dea  Arts  et  Manufactures  (Central  School  o^ 
Arts  and  Manufactures),    [i] 
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2521.  fioole  de  MMeoine  (Medical  School). 
2S23.  £cole  Nadooalede  Dessms  et  de  Math^matlqaea  poor  re- 
plication des  beaox  arts  &  I'industrie  (National  School 

ofDetign  and  Mathtmatics). 
2S20.  ficole  des  Hantea  ^tades  [School  o/advanoed  studies). 
2627.  £oolelTatiODald  des  Mines  (National  School  of  Mines),    [iii] 
2529.  Scole  Nationals  et  SpSciale  des  liangnes  Orientales  Ti- 

vantes  (N^aUonal  fecial  School  of  lAving  Oriental  La»- 

ff*aget).    \\\ 
2631.  fioole  Polytecbniqae  {Polytechnic  School),    [i] 
2633.  'BooieAeaPojitB etGhat\iaa6es(School o/Oivil Engineerijtg).  fi] 
2S36.  £coleSp^ialed'Architecture  [fecial  Architectural  School). 

[i] 
2687.  £oole  Sapdriearade  Onerre  (Military  School).    [\] 
2639.  "Fenillesdes  Jeones  Nataralistes"  {Journal  of  Tovng Sat- 

uraUHt).     [i] 
2541.  Gazette  des  Hdpitaax  (Hospital  Gazette),    [i] 
2513.  iihZBtte  KebAoms^aite  (Semi-weekly  Gazette),    [i] 
2645.  Gazette  M6dicale  de  PariB  (Medical  Gazette  of  Paris),    [i] 

["Gervais  Journal  de  Zoologie."    Oeased  to  exist.] 
2547.  Institat  Agronotniqne  (Agrievltttrai  IiuHtute).    [i] 
2549.  Institat  de  France  (/futttuteo/JVonw).    |iii] 
2649a.  Aoad^mie  Fran^aise. 
25496.  Acad^mie  des  luscriptions  et  Belles-Lettres. 
2549c.  Acad^mle  des  Sciences,     [i] 
2549d.  Academic  des  Beanx  Arts. 
2640«.  AcadSmie  des  Scieoces  Morales  et  Politiqaes. 
2551.  Institution  Etbnographiqae  {Ethnographical  Institute),     [i] 
2653.  Jardin  des  Plantes,  Biblioth^ne  {Library  of  the  Botanieai 

Garden),    [iii] 
2655.  "Investigateor."  • 

2567.  '*  Jonmal  Asiatiqne"  (28  me  de  Bonaparte). 
2569.  "Joomal  d'Agriealtnre  Pratiqne"  (Journal  of  Praetieai 

Agriculture),    [i] 
25*1.  "Joomal  de  Oonchyliologie'*  (Journal  of  Coneholoffy).    [i] 
2563.  "Journal  des  Oonntdssanoes  Medicates  Pratiqnes  et  de 

Pbarmaoolo^e "  (Journal  of  Praetieai  Medicine  and 

PharmaeoJogy).     [i] 
3S65.  "Journal  des  OheminB  de  Fer  etdes  Travaox  Poblios" 

(BaUroad  €md  Public  Worhs  Journal). 
["Journal  d'Hygifene"  (Journal  of  Hygiene).    (See  Sociit^ 

Fran^aise  d'Hygi^ne  et  Jonmal  d'Eygi&ne.)] 
3667.  "Jonmal  G4n6ralde  rinstruotion  Pnbliqae"  {Journal of 

iVtlio  Instmetum). 
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Puif — OontiQned. 

2669.  "Journal  de  Mddecine  et  de  Cbirargid  Fratiqae  "  (Jownal 

of  Practical  Medicine  and  Swrgery).    [i] 
2571,  "  Joomal  de  Matb^matiqaea  {Journal  of  MathmuUiet). 

["Journal  de  Mieroscopie."    Extioct] 
2573.  "Journal  de  Physique"  {Journaiof  Phytica). 
2676.  "  Joomal  dee  Savants"  {Jountai  of  8cieati»U).    [ij 
2577.  «i;Abeille,»  Jonrnal  d'EotomoIogy  {The  Bee,  SnUmologi- 

eal  Jowndt),    [i] 
2679.  "VAth6ii66  Orieatal**  {Oriental  Athenaum).    [i] 
26SL  ^^VAnn6e8cieati&qnt)ethitt^T&ire^{8oie7aifie  and  Literary 

Annual). 
2583.  "I/Ezplorataon"  (M.  Jardin,  6  rue  d«  Oaesette). 

["  Plustitut,  Jooraal  TJuiverBelle."    Ceased  to  exist.] 
2585.  '<La  Ohasse  lUaatrde"  (56  rue  Jacob),    [i] 
2687.  "  La  Lomi^  Clectrique." 
2689.  "  La  Mature"  (120  Boulevard  St-Oermain).     [iJ 
2691.  "  Le  B&timent." 
2593.  "  Le  Mos^od,"  Bevne  luteniationale. 
2595.  "  Le  Mouiteur  Scientiflqne." 
2597.  "  Le  Temps"  (10  rne  dn  Faabonrg  Montoaartie). 
2699.  "Les  Moudes."    ["Uosmos"  baa  be«n  united  with  it]    [i] 
2601.  "L^nion  M^dicale"  (3fedvcal  Union). 
2603.  "Magfasin  Pittoreeque,"  29  Qnai  dea  Grands  Angustias 

(Picturesque  JKagaane). 

2606.  Minist^  de  I'Asrricnlture  {Department  of  Agriculture),    [i] 

2607.  Miuist^re  des  Finances  (finance  Department). 

2609.  Minist&re  dea  Affaires  fitrangferes  {Foreign  Office).    [i| 
2611.  Minist^e  de  la  Qnerre  ( War  Department),    [iii] 
2613.  Minist^re  de  I'lnt^rieur  {Interior  Department). 

2616.  Minist^re  de  I'lnstrnction  Pnhliqne  et  des  Beaux  Arts 

(Department  €>f  Public  Inttructian  m%d  the  Fine  Art»), 

[Iii] 

2617.  Mini8t^  de  la  Marine  et  des  Colonies  {Department  of  Ma- 

rine and  the  Colonies),    [iii] 

2619.  Minist^re  dea  Postes  et  T616grapbes  {Department  of  Posta 
and  Telegraphs),    [i] 

2621.  Mlnistfere  des  Travaux  Publics  (Department  of  Public 
Works),    [i] 

2623.  Ministtee  du  Commerce  (Department  of  Oommeroe). 

2625.  Mas^  d'Etbnograpbie  [Trocad£ro]  (Trocadero  Muieum  of 
Ethnography). 

2627.  Mus^e  d'mstoire  iNaturelle  {Natural  History  Museum),      [j] 

2629.  Mnsde  dn  Louvre  {Louvre  Museum). 

2631.  MuB^e  Dopuytrea  [&  l'£^»>Ie  de  M^deciueJ  (Dupujftren  Mu- 
seum). 

3633.  Observatouw  National  {National  Oiservatory).^f^)^\\Q 
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Ikiii — GoDtiiiaed. 

2636.  Observatoire  U4t4orologique  lie  MontsoariB  (Central  M«- 

teorologieal  Museum  of  Montaourit).    [i] 
[Petites  Noavelles  Entomologiqaes.    Ceased  to  exist.] 

2637.  Pi^fectare  de  la  Seine,  Second  Barean  da  Cabinet  {Second 

Bureau  of  the  Cabinet  of  the  Prefecture  of  the  Seine). 
2639.  **'BtogT^  il6d.ical"  {Medical  Progreas). 
2641.  B^pertoire  de  Pharmaoie  (Pharmaceutieal  Sepertory).    [i] 
2643.  Bevne  d'AntbropoIogie,  [120  Boalevard  St-Genuain]  {An- 

thropologieal  Reviav],    [i] 
2615.  "Eevne  Amfiricaine  "  {Anterican  Beview). 
2647.  Bevne  Arch^ologiqoe  {Arekceological  Review), 
2649.  B«Tse  Botanique,  [8  place  de  I'Od^n]  (Botanical  Review). 
2661.  Btivne  d'Etbnograpbie,  [20  me  de  Lnbeck]  {Ethnographic 

Bevieia). 
2653.  Bevne  de  G^graphie,  [56  nie  dea  FenillODtinee]  {Qeograph- 

ieal  Review). 

2666.  Bevne  G^grapbiqne  Internationale,  [76  me  de  la  Pompe] 

{International  Geographical  Review),    [ij 

2667.  Eevne  Hortlcole,  [56  me  Jacob]  (Eorticultural  Review). 
2669.  Eevne  Indnstrielle  [Induetrial  Review),    [i] 

[Bevne  dee  Conrs  Litt^rairea.   Discontinned.] 
[Bevne  des  Conrs  ScieutiflqneB.    Discontinned.] 

2660.  Bevne  des  Denz  Mondes.    [Disconfinned.] 
[Bevoe  de.G^ologie.    Discontinued.] 

2661.  Bevne  de  Lingnistiqne  et  de  Philologie  Compar£e  {Review, 

of  Linguietica  and  Comparative  Philology). 
2663.  Bevne  de  Lingnistiqne  {Review  of  Linguietica). 
266.5.  BevneMaritiiaeetCoIoniale(;SAtj)ptnjrandC!i>Ion»aI£ertet(>} 

[11 

[Bevne  et  Magasin  de  Zoologie.    Discontinned.]  . 
2667.  Bevne  de  Fhilologie  {PhilologiaU  Beview). 
2669.  Bevne  PoUtiqne  et  Litt^raire,  [111  Bonlevard  St-Germafn] 

{PoUUeal  and  Literary  Review). 
2671.  Bevne  Scientiflqne,  [111  Boolevard  St-Oennain]  {Sdentifie 
*      Review),    [i] 

[Bevne  de  S^ricicnlture  compar^e.    Discontinned.] 
2673.  Service  G^ographiqne  an   Miniature  de  la  Ooerre  (Geo- 

graphical  Bureau — War  Department). 
267S.  "Sdence  et  Xatare,"  [10  me  Hantefenille]  {Science  and 

Nature). 
2677.  Soci^M  d'AcclimatatiOQ,  11  me  de  LUle  {Aeelimatiasation 
Society),    [i] 
[Soci^t^  Acaddmiqne  Indo-Chinoise,  etc.    (See  Kenilly.)] 
2679.  Sooi^t^  des  AgricnlCenrs  de  France,  [1  me  Lei>elletierJ 
{AMOCtation  of  Agriculturiete  of  France),     [i] 
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Paiii — Don  tinned. 

[Boci6t4  d'Agricoltnre.    (Bee  Soci^t6  Oentrale  d'Api- 
CDltare).] 

2681.  SociSt^  Am^ricaine  de  France,  [12  rne  BbH]  (American 
Society  of  France),    [i] 

2683.  Soci^t^  Anatomiqae,  [15  me  de  l^ficole  de  MMedne]  (Ana- 
tomical Society),    fi] 

2685.  8ociSt4  d'Anthropologie,  [15  rne  de  l'£oole  de  MMeofne] 
{Anthropological  Society),    [i] 

2687.  Soci6t^  Asiatiqae,  [28  rne  Bonnparte]  {Aaiatie  S^ety).    [i] 

2689.  Soci4t4  de  Biologie,  [15  rne  de  I'Clcole  de  MMecine]  (Bio- 
logical  Society).    |i] 

2691.  Soci^t^  Botaniqae  de  France,  [81  rne  de  Grenelle]'  (Botani- 
oal  Society  of  France),    [i] 

2693.  Soci^t^  Centnde  d'Apicnltnre  et  d'Jnsectologie  (Centrtd  So- 
ciety of  Bee-Culture  and  Entomology),    [ij 

2695.  Soci^t^  Centrale  des  Arcbitects,  [168  Bonlevard  St-Oer- 
maio]  (Omtral  Society  of  Architecta).    |i] 

2697.  Soci^t^Centraled'fidncationetd'ABBiBtanceponrleaSonrds- 
Mnets  en  France,  [me  St.- Jacqnes  254]  (Central  Society 
for  the  Education  and  Assistance  of  the  Deaf  and  Dumb 
of  France),    [i] 

2699.  SociSt^  Centrale  Rationale  d'Horticaltnre  de  Paris  (Oenirai 
National  Society  of  Horticulture  of  Paris),    [iii] 

2701.  Boci^t^  Centrale  de  M^ecine  T^tSrinaire,  [19  me  de  Lille] 
(Central  Veterinary  Society),    [i] 

2703.  Sod^t^  Cbimiqne  de  Paris,  [7  me  des  Grands  Asgnstlns] 
(Chemical  Society  of  Paris),    [i] 

2705.  Soci£t6  de  Chimrgie  de  France  (Surgical  Society  of  Franco). 

w 

.     [Boci6t^  Cnvi^rienne.    Dissolved.] 
2707.  8oci6t6  de  I'ficole  des  Cbartes  (Society  of  the  School  of 

Charts],    [i] 
2709.  Soci6t4  d'Encouragement  ponr  I'lndnstrie  iNationale  (jSi>- 

oietyfor  Vie  Promotion  of  National  Industry),    [iii] 
2711.  Soci^t4  Entomologiqne  de  France,  [&  la  Mairie  dn  Vl«  Arron- 

dissement]  (Entomological  Society  of  France),    [i] 
2713.  Soci4t^   d'Ethnograpbie,  [47  Avenue   Dnqnesne]  (Ethno- 
graphical Society).    [iJ 
2715.  SociSt^  d'Etbnologie  (Ethnological  Society),    [i] 
2717.  Socl^t6  des  Stades  Fistoriqnes  (Society  ofHistorieal  8tuA- 

ies).    [iii] 
2719.  Soct^t^  dea  £tndes  Japonaisea,  ObiDoises,  Tartares  et  Indo- 

Gfainoises  (Society  for  Japanese,  Oh^tese,  Tartar,  ow^ 

Indo-Chinese  Studies),    [i] 
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Pull — CoDtfnaed. 

2721.  Soci^t^  Fraofaise  d'Arch^logio  et  de  Namiamatiqae,  [14 

roe  de  VemenilJ  (French  Soeiety  of  Arehaology  and  Nu- 

mitmaties).    [ij 
3723.  Sotii6t6  Fran^ise  d'Hygi^e,  [30  me  da  Dragon]  {Frendi 

Society  of  Htfgitne).    [ij 
2725.  Soci^t^Fran^iae  de  NavigatioQ Atirieane,  [7  nte  des  Granda 

Angnsti  db]  ( Frejtoh  Society  of  Aerial  Navigation),    [i] 
2727.  Soci^t^  FTaD9ai8e  de  Statietiqoe  Univeraelle  {French  Societg 

of  Vnivenal  Btatistica).    [iJ 
2729.  Soci^t^  Franklin,  [9  me  Christine]  (Franklin  Society),    [i] 
2731.  SociSt^  de  G^ograpbie,  [184  Boolevard  3t.-OenaaiD]  (6m- 

graphical  Society),    [iii] 
2733.  Soci^t^  de  Gtographie  Gommerciale,  [7  rae  des  Grands 

Angnstins]  [Sooietjf  of  Commercial  Oeography). 

[Soci^t^  de  O^grapbie  d'Oraii.    (See  Oran,  Africa.)] 

2735.  Soci^t^  Gtologiqae  de  France,  [7  rae  des  Grands  Aagastins] 

{Qeological  Society  of  France),    [iii] 
2737.  8oci6t6  de  I'Histoire  de  Prance  [Society  of  French  Hii- 

tory).    [i] 
2739.  SooiStd  de  I'Higtoire  dn  Protestantiame  Fran^ais,  [17  place 

Yenddme]  (Society  of  the  Hittory  of  French  Protestant- 

itm),    [i] 
2741.  Soci6t6dtiaIag6iii6UTsGivi\a(Sociely  of  Civil  Engineers),  [i] 
2743.  Boci4t6  de  Legislation  Oompar^e,  [44  rue  de  Benoeo]  {Society 

of  Comparative  Legislation),    [i] 

2746.  Society  de  Linguistic  de  Paris,  [63  Boulevard  St.-GemiaiD] 

(Paris  Society  of  Linguistica).    [I] 

2747.  Soci6t&  Medicate  Homceopathique,  [31  rne  Coquilli^j  {Ho- 

mieopathia  Medical  Society),    [i] 

2749.  Society  Mddicale  des  Hdpilanx  de  Paris  (Medical  Society  of 
the  Hospitals  of  Paris),    [i] 

2751.  Soci^t^  Medico- Legale  de  Paris,  [7  rue  MoDsignj]  (Medico- 
Legal  Society  of  Paris),    (i) 

2753.  8oci4te  de  M^ecine  Pratiqne  ( Society  of  Practical  Medicine). 

K755.  8oci£t4Mdt^orologiqnedeFraDce,  [7  medesGraudd  Angns- 
tins] {Meteorological  Society  of  France),    [i] 

2757.  Society  Min^ralogiqne  de  France — &  la  Sarboone  (Mineral- 
ogieal  Society  of  France),    [i] 

2250.  S0Gi4td  Nationale  des  Antiquaires  de  France — an  Palais  du 
Lonvre  { Jfotionoi  Society  of  Antiquaries  of  France),    fiii] 

2761.  SocidtS  Nationale  d'Agricnltare  de  France,  [19  rue  de  Belle- 
chassej  {Ifational  Agricvttural  Society  of  France),  [iii] 

2763.  Soci4t^  Nationale  de  Topograpbie  Pratiqne  (National  So- 
ciety of  Practical  Topography). 
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null— OoDtinoed. 

[SoQi6t4  Noavelle  des  Forges  et  Ohaatiers  de  la  H6di- 
teirau^e.    (See  Tonloo.)] 

2766.  8oci6t6  de  Pbarmacie  {Pkarmaeeutioat  Society),    [i] 

2767.  8oci6t6  Pbilologiqae  de  Paris  {Philological  Society  of  Parit). 

(n 
2769.  SociStd  Pbilomathiqae,  [7  rae  des  Onuids  Angnstins]  {PMlo- 

matkic  Societji).    [i] 
2771.  Sooi^t^  PolytecbDique  (Po/yfw&ttto  ;Soe««^).    [i] 
2773.  Soci^t^  Protectrice  des  Aaimaas,  [19  rne  de  LUle]  (Sooietg 

for  ike  Protection  of  Animali).    [ij 
2775.  Socl^t^  de  Statistiqne  de  Paris  {Statittioal  Society  of  Parit). 

[iJ 
2777.  Soci^t^  de  Tb^rapentjqae  (TAerofKittical  Society),    [i] 
2779.  Soci^t^  de  TopograpMe  (Topographical  Society). 
2781.  Sociit^  de  Typographie  (Typographical  Society),    [i] 
2783.  Soci£t^Zoologique  de  France  [Zoologieai  Society  of  France). 

2785.  Soci^t4  des  Sciences,  Lettres,  et  Arts  [de  Paa]  (Society  of 

Sciencea,  Lettere,  and  Aria),    [i] 
Pfeigneu. 

2787.  Soci^tS  d'Agricultnre,  Sciences,  et  Arts  de  la  Dordogne 

(Society  of  Agriculture,  Soieneeaf  and  Arte,  of  Dor- 

dogne).    [i] 
2789.  Soci^t^  Historiqae  et  Arcb4ologiqoe  dn  P£rigord  (Hittori- 

cal  and  Arckceologieal  Society  of  P4rigord).    [i] 
PsrpignBD. 

2791.  Observatoire  (Observatory). 

2793.  Soci^t^  Agricole,  Scientiflqne,  et  Litt^raire  des  Pyr^n^ea 

Orientales  (Agricultural,  Scientific,  and  Literary  Soci- 
ety of  the  Eaatem  Pyren^a).    (iJ 
Pio-dn-lCdL 

2795.  Observatoire  (Observittory], 
Foitien. 

2797.  Soci^t^  d'Agricultnre,  Belles-Lettres,  Sciences,  et  Arts 

(Soinety  of  Agriculture,  Bellea- Lettres,    Sciencee,  anA 

Arts),    [i] 
2799.  Soci4t£  des  Autlqaaires  de  ranest  (Society  of  AnOquariaa 

of  the  West),    [i] 
289L  Socitit^  des  Archives  Bistoriqnes  (Society  of  Biitorical 

Records),    [i] 
2803.  Soci^t^  de  M6decine  de  Poitiers  (Medical  Society  of  Poitiert'^. 
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Policy  (Jura). 

2805.  8oci4t6  d'AgricDitDre,  Sciences,  et  Arts  de  Poligny  (Soeiety 
of  AgricuUwre,  Scienoet,  and  Art),  0/  Poligny).    [i] 
Pontoise. 

2807.  Soci^td  Historiqae  et  Arcb^ologiqae  de  Pontoise  et  da 
Vezin  {Siatorical  and  Arehaologieal  Society  o/Pontoite 
and  Yexin). 
Prim. 

2800.  SociSt^  dee  Sdeoces  Historiques  et  ITatarelles  de  I'Ar- 
dtehe  {Society  of  Hietoriedl  and  Natural  Sciences  of 
Ardicke).    [i] 
Piiy-4»-I)6iM. 

2811.  Obserratoire  {Obaeroatory). 

Oaimper. 

2813.  Soci^£  Aroh6ologiqae  da  Finist^re  {Arehteotogiedl  Sooietg 
of  Finistire). 
BuBboofllet  (Seine-et-Oiee). 

2816.  SocWt^  ArcH^ologiqne  (ArchtBological  Societj/).    [i] 

Ennu  {Mame). 

2817.  Acad^mie  Natiooale  de  Beims  {Ifational  Academy  ofRetmt), 

[iii] 

2819.  Mas^e  d'  Histoire  Natnrelle  de  Beims  {Natural  Hietory  Mu- 
seum of  Reims),    [i] 
2821.  Soci^t^  ladastrielle  de  Beims  {Industrial  Society  ofBeimt). 

[i] 
2823.  Socidt^  MMicale  {Medical  Society),    [i] 
2825.  Soci^td  des  Scieoces  Katarelles  {Safety  of  Natural  Sd- 

enees).    [i] 

2^7.  Biblioth^ae  de  BeoDes  {Library  ofRennes). 

2829.  SociSt^  Arcb^ologiqae  du  D4partemeut  d*Ille-et-Tilaine 
{Archteotogical    Society  of  the  Dtpartment  ofllle-^- 
Vilaine).    [i] 
[Socidtd  des  Sciences  Physiques  et  Ifatarellcs,  etc.    Dis- 
solved.] 

Bim  {Puy-de-S&me). 

2831.  Soci6t6  do  Masto  [de  Biom]  {Society  of  the  Museum),    [i] 

S«diefint  [Charente-Infirieure). 

2833.  Observatoire  {Observatory). 

2835.  Sod4t6  d'Agricalture,  des  Bellea-Lettres,  Scieuces,  et  Arts 

de  Bocbefort  (BooAc/brt  Society  of  Agriculture,  Belles- 

Lettret,  Sciences,  and  Arts).    [\] 
2837.  Sooi^td  de  G^grapfaie  (Oeographioal  Society),    [ij 
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Bodes. 

2839.  Soci6t6  des  Lettres,  Sciences,  et  Arte  de  I'AveyiOD  (Avei/ron 
Society  of  Letters,  Seienoea,  and  Artt).    [i] 
Ranuiu  (Dr^me). 

2811.  Bulletin  d'Histoire  Eccl^eiastiqne  et  d'Arcb^Iogie  Beli- 
gjense  (Bulletin  of  £!ode$iaitieal  History  and  Biblieal 
AroktBology).    fi] 
Sonbsix  (Nord). 

2843.  Soci4t4  d'£lmtiIation  de  Boabaix  {OompetiHve  Society  of 
BovbaiJ!).    [i] 
Bonan. 

.  2815.  Academic  des  Scieoces,  Belles  Lettres  et  Arts  de  Boaen 
{Bouen  Academy  of  Sciences,  Bellea-Letires,  and  Artt). 
[iii] 
2847.  Bibliotb^ae  de  la  VUle  {City  Library),    [i] 
2849.  Oommissioa  des  Aotiquit^  de  la  Seine-lDf^rietire  {Oom- 

mission  of  Antiquities  ofLotcer  Seine),    [i] 
28S1.  Soci^t^  des  Amis  des  Sciences  NatQrelle9|de  Boaen]  {8oei' 

ety  of  the  Friends  of  Natural  Sciences).    \i] 
2853.  Soci^t^  des  Bibliophileij  Kormaodes  {Society  of  the  BQilio- 
philes  of  Normandy),    [i] 

2856.  Soci6t^   Gentrale   d' Horticultare  de    la    Seine-Inftrieore 

{Central  Sortieultvral  Society  of  Lower  Seine),    [i] 

2857.  Socidt^  d'Histoire  de  Xormaadie  (Historical  Society  of  Nor- 

mandy),   [i] 
2859.  Soci^t^  Indastrlelle  de  Boaen  (Industrial  Society  of  Rouen). 

''1 

2861.  Soci4t4  Libre  d'Emalation  do  Commerce  et  de  I'IndnBtrie 
de  la  Seine- InWrioure  (JVee  Competitive  Society  of  Com- 
merce and  Manufactures  nf  Lower  Seine),    [i] 

2863.  Soci^t^  de  M^deciue  (Medical  Society),    [i] 

2865.  Soci^t^  Normande  de  G^ograpbie  (Normandy  Geographical 
Society),    [i] 
BoTan-let-Baiiit. 

2867.  Academic  des  Muses  Saiutonges  (Saintonge  Academy  of  th« 
Muses),    [i] 

2869.  Soci6t6  Linn^enne  de  la  Charente-Inf^rirnre  (lAnnean  So' 
cieiy  of  Lower  Charenle).    [i] 
[Saint-Brienne.    (See  Saint-Brieac.)) 

Safnt-Biieao. 

2871.  Soci6t£  Arcli^ologiqne  et  Historiqne  des   Cdtes-dD-Nord 

{Arckaologioal    and    Historical    Sodety    of   CStcs-clU' 

Nord).    [i] 
2873.  Sooi6t6  d'fimulation  des  OAtes-dn-lford  (Competitive  Society 

ofC6tes-du-Nord).    [i] 
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lidiiM^TT  {8«ine-«t-0i»e). 

2875.  Sksole  dee  Affaires  Militaires  Spteiales  (School  of  Speeiai 
MUitary  AffaArt).    [i] 

Unt-DU  ( Voigta). 

2877.  Soci^t^  Philomadqae  yosgiense  {PhUomaai,io  Sodet^  of 
ro$ge,).    [i] 

2879.  Soci^M  d'Agricnltore,  Indaetrie,  Scieoces,  Arts  et  Belles- 
Lettres  da  D^partement  de  la  Loire  [Society  ofAgrieul- 
ture.  Industry,  SiHeneet,  Artt,  and  Bellea-Lettm  of  the 
department  of  the  Loire),    [i] 

2881.  Soa£t6  de  I'lndiutrie  Min^rale  (Soctety  of  Mm«ral  Indtu- 
try),    m 

2883.  Soci^t^  de  M^ecine  (Medioal  Society),    [i] 

8unt-0er«iam-«n-Laye  [8eine-et-0i»e). 

2885.  Soe^^  d'Horticnlture  de  SaiDt-Germain-en-Laye  (Sorti- 
WulturtU  Society  of  8aint-0ermain-en-Laye).    [i] 

BtiBtJaau-d'Aagdy  {Charentelnfiriewre). 

[Acad^mie  des  Muses  Saotoaes.    (See  Boyan-les-Baiss.}] 
2887   Soci^td  d'Agricaltare  de  PArrondisseinent  de  Saint-Jeao- 
d'Angely  XAffriculturai  SotHtty  of  the  IHitrict  of  SaiiO- 
Jean-^Angely). 
2889.  Soci^td  Historiqae  et  Bcientifiqae  (ffiatorical  and  Seien^fie 
Society),    [i] 
[Soci^t^  Linntonne  de  laCharente-Iuf^rieore.    (See  Boyao- 
lea-Biuns.)] 
Unt-Jeaa-dw-lfuirieiake  {Savoie). 

2891.  Soci4t^  d'Historiqae  et  d'Arob^ologie  de  MaarieBne  {ffiator- 
ioal  and  Arckaologie(U  Society  of  Maurimne).    [i] 

2893.  SoGi4t6  d'Agricnltore,  d'Archdologie  et  d'Histoire  Kata> 
relle  de  la  MaDcbe  {La  Manohe  Society  of  Agricutturef 
Archaologyy  and  Natural  Biatory).    [1] 

Unt-Xtizant  {Deux-S^ret). 

2895.  Soci6t^  de  Statistiqne,  Sciences  et  Arts  des  Denz-S^Tres 
(Society  of  Statittiee,  Sdenoes,  and  Arte  of  Deux-Sdvret). 

w 

Ssiat-MirtiS'dft-Hinx. 

2897.  Obeervatoire  {Observatory). 

hiBt-Hatir. 

2899.  Observatoire  {Observatory). 
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8ilBH)a«  (Pu-d«-(7ateM). 

2901.  Sooi^t^  des  Antiquaires  de  la  Moriuie  {AtOiqiuaian  Society 
of  Morinie).    [i] 

Silnt-Qntotia  [Aitne]. 

2903.  SociStS  Acad^miqne  des  Sciences,  Arts,  Belles-Lettres, 
Agriculture  et  lodnstrie  (Aeadamic  Society  of  Sciejicet, 
Artt,  Bellef-Leitret,  Agriculture,  and  Induttry).    [i] 

3905.  Soot4t6  d'Horticaltare  de  Saint-Qnentio  [Bortxcultta-al  So- 
ciety of  Saint-Quentin).    fi] 

2907.  8ooi£t6  Indastrielle  de  Baint-QDeutm  et  de  I'Aisne  (Indut- 
trial  Society  of  Saint-  Quentin  and  of  Aitne.    [■] 

{Oharcnte-InfSrieure). 

2909.  Commission  des  Arts  et  des  Moonments  Historiqnea  de  la 
Cbarente-IufSrienre  (Oommfsnon  ofArt$  and  ffittorical 
Monuments  of  the  Lower  Charente).  [ij 
2911.  Soci6t6  des  Archives  Historiqnea  de  la  Saintonge  et  de 
I'AuDis  (Society  of  Historical  Record*  of  Saintonge  and 
ofAunia).  [i] 
[Sooi^t^  des  Arte,  SoicDces  et  Belles-Lettres.    Dissolved.] 

tr  an  Auxd*  (CSte  d?Or). 
2913.  Soci^t^  des  Sciences  Historiques  et  Natorelles  de  Semar 
{Semur  Society  ofEiatorical  and  Natural  Scimoes).    [i] 
»{Oiat). 
201S.  Oomit^  Arch4olog{qae  de  Senlis  (Archaologioal  Committet 

ofSenlis).    [i] 
2917.  Socidt^  d'Horticaltare  de  I'Arrondissement  de  Senlis  (Hor- 
ticultural Society  of  the  District  of  Senlis).    [i] 
(Tonne). 
2919.  Sooi^t^  Arcti6ologiqoe  [Archaologioal  Booiety).    [i] 

(Aisne). 

3921.  3oci6t4  Arcb^logiqae,  Historiqne  et  Scientiflqne  de  Sois- 
sons  (Archaologioal,  Historical,  and  Scientific  Society  of 
&msows).    [i] 
[Soci^t^  des  Sciences,  Belles-Lettres,  et  Arts.    Dissolved.] 

TubM. 

[Sooi^t^  Acad^miqae  des  Hantes-Fyr^n^es  (AoaSianic  So- 
ciety of  the  Upper  Pyrenees).    Dissolved.] 
ToulOB  (For). 

2iB23.  Soci^t^  Acad^miqne  dn  Var  (Academic  Society  ofVar).     [jj 
2925.  Soci^t^  Noavelle  des  Forges  et  Chantiers  de  la  MMitex-- 
ranSe  (New  Society  of  Forges  and  Dockyards  of  the  Jfistf . 
iterraneam).    [i] 
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TdoIoiim. 

2927.  AcadSmie  dea  Jeoz  Floraax  [Aoademi/  ofFU)ral  Qatnet).   [i] 
2929.  Aciul^iiiie  de  Legislation  {Academy  of  Legialatitm).    [i] 

2931.  Acad^Diie  des  Sciences,  InscriptioDa  et  Belles-Lettras  do 

Toolonae  {Toulouie  Aeademy  of  Scieneea,  In»mptionii, 
and  Belleti-Lettres).    [ill] 

2932.  "Mat^rianx  poor  I'Histoire   Primitive  et  Natorelle  de 

I'Homme,'^  (MateriaU  for  tA«  Trimiixve  and  JTateml 
ifwtoryo/'Jfatt).    [ij 

2933.  Observatoire  (Otaervaioryy.    [i] 

2935.  Kevaa  M6dicaie  de  Tonlon  {Med^saX  Review  of  Toulon). 
2937.  Society  AcadSmiqae  HispaDO-Portagnaiae  (Spanish-Porlu- 

gue»9  Aeademie  Society),    [i] 
2939.  Soci^tS  d'Agricaltore  de  la  Hante-Garonne  et  de  I'Ari^ge 

{AgrieiilturtU  Society  of  the    Upper   6aronne  and   ^ 

Aridge).    [i] 
2911.  Soci^t^  Arch^logiqae  dn  Midi  de  la  France  {Arehaological 

Society  (if  the  South  of  France),    [i] 
2943.  Society  de  G^grapliie  {Geographical  Society). 
2946.  Society  d'Histoire  N^atnrelle  de  TonloQSe  {j^atvral  Sittory 

Society  of  Tovlouae),    [i] 
2917.  Society  Nationale  de  H^decine,  Ohimrgie  et  Phannacie  de 

Tooloose  {Kational  Society  of  Medicine,  Surgery,  and 

Pharmacy  of  Tovlouae),    [i] 
2919.  Soci^t^  des  Sciences  Physiqneti  et  Natarellee  {Society  of 

Phyeieal  and  Ifatural  Sdenoeg).    [i] 
iMrn 

2961.  Oongrte  Arch^olo^qae  de  Ftanoe  {Arokaologica!  Gongrett 

of  France). 
29S3.  Soci^td    d'Agricaltore,   Sciences,  Arts    et    Belles-Lettres 

{Sotnety  of  Agriculture,   Soienceg,    Arts,    and    Bellee- 

Lettres).    [iii] 

2966.  3oci6t6Axiib6o\o^queA6TovaalDe{Archteohgical  Society  qf 

Touraine),    [i] 

2967.  Society  Fraogaise  d'Arcb^ologie  ponr  la  Conservation  et  la 

Description  des  Monaments  Historiqnea  {French  Aroh- 
wologieal  Society  for  the  Preservation  and  Description  of 
Historical  Monuments),    [i] 

2960.  Soci6t4  de  Cl^ograpliie  ( Oeographioal  Society). 

TfDjai. 

2961.  Soci6t6  Acad^niiqae  d'AgricoItnre,  Sciences,  Arts  et  Belles- 

Lettres  de  I'Anbe  {Academic  Society  of  Agriculture,  Sm- 
ences.  Arts,  and  Belles-Lettres).    [i] 
2963.  Society  Horticole,  Vigneronne  et  Porestifere  de  Troye  {Bor- 
tieultwal,  Vine-Culture,  and  Forestry  Soi^ety  of  Troyea). 
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3965.  Sooi^M  des  Lettres,  Soiences  et  Arte  de  la  Ooirfeze  (Corrize 
Society  of  Lettert,  8iA«nee»,  and  ArU). 


2967.  Society  D^partementale  d'Agricnltiire  d«  la  DrAme  (Depart- 

mental  8oi}iety  of  Agrumlture  of  the  Drome),    [i] 
2969.  Boci&t6  D^partementale  d'Arch^ologie  et  de  Statiatiqne  de 

la  DrAme  {Departmental  Society  of  Arehteology  and  8ta- 

tiatici  of  the  Drome),    [i] 
TsltntdflnitM  (Iford). 

2971.  Sooi4t<S  d'Agrionltare,  Scieflces  et  Arts  de  I'AiroQdieaement 

de  YaleDcienDes  {Society  of  Af/rioultwe,  Scieneee,  and 

Arts  of  the  District  of  ValeiuAennea).    [i] 
2973.  ReToe  Agricole,  IndoBtrielle,  Littdraire,  et  Artistiqae  {Ag- 

rtottttund,  Industrial,  Literary,  and  Artistic  Beview). 
Ttn&w. 

2975.  Soci^t^  Polytnathiqae  da  Morbihau  (Polyntatftto  Society  of 

Morbihan).    [i] 
TandAme  (Loire-et-Oher). 

2977.  8ooi^t4  Arch^olosiqne,  Soieotiflqae,  et  Litt^nure  da  Ven- 

dAmois  (Arehaological,  Scientific,  and  lAtcrarg  Soeietg 

of  Vmd^me).    [i] 
Terdmi  {Mouse). 

2979.  SooiStA  Philomatiqae  (PhUomathic  Society),    [i] 

VvnaSlm. 

29S1.  Oommiasion  des  Aiitiqait^B  de  Seine-et-Oise  {Ar^aologieat 

Commission  of  8eine-et-0ise). 
2983.  BociAt^  d'Afcricoltore  et  des  Arts  [de  Seine-et-Oise]  {Sodetjf 

of  Agriculture  and  Arts),    [i] 

2986.  SociAtA  des  Amis  des  Art«  {Society  of  the  Friends  of  Arts). 

2987.  SociAtA  d'Hortioaltnre  do  DApartement  de  Seiae-et-Oise 

(Morticultural  Society  of  Seine-et-Oise).    [i] 
2989.  SociAtA  des  Scieaces  Morales,  des  Lettres  et  dea  Arts  de 

&6ia.e-%tr<^aib  {Society  of  Moral  8oiencea,Letter8yandArt9 

ofSeine-et-  Oise).    [i] 
2991.  SociAtA  des  Soiences  Natarelles  et  MAdicales  de  Beine-et^ 

Oise  {Society  of  Natural  and  Medical  Soiences  of  iSMne- 

et-Oise).    [i] 
YmexLL 

2993.  Oommission  ArchAologiqne  de  la  Haate-SaOae  (ArcAdwIo^ 

ical  Commission  of  the  Upper  8a6ne).    [i] 
2996.  SociAtA  d*Agricaltare,  Scieaces  et  ArU  de  la  Haote  SoAne 

{Society  of  Agriculture,  Sciences,  and  Arts  of  the  Upp^r 

SaSne).    [i] 
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VlTB. 

[Sooi6t4  Viroiae  d'£malation  ponr  le  DSveloppemeDt  dea 
Belles-Lettres,  Sciences,  Arte  et  de  I'lodustrie.  Dis- 
solved.] 

Vitr7-le.Fr»ii90U  (Mame). 

2907.  Soci^t^  des  Sciences  ct  Arts  de  Titry-le-Fran^ois  (Society 
of  Sciences  and  Arts  of  Vitry  le  Fra/nfoia).    [i  j 

GXBHAirr. 

[AUgemeioer  Deutscher  Apotbeker-Yereiu  {Qeneral  Qer- 

man  Apothecaries  Aiaodation).    (See  Halle.] 
2999.  Blinden  Lehrer-Congress  ( Congrets  of  Teachers  of  the  Blind). 
3001.  Verein   der  Sild-Dentschea    Forstwirthe  {Astociation  of 

South  Qennan  Forest  Galturista).    [i] 
3003.  Yersatnmlaug  Dentscher  Land-  und  Forstwirthe  (Aaaemblif 

of  Berman  Agriculturists  and  Forest  Culturists).    [\] 
3005.  YersammlangDentsclierKatorforscheraDd  Aerzte(J.«Mm- 

blj/  of  German  Naturalists  and  Pkysifians),    [1) 

Atehm  [Prussia). 

3007.  ESniglicbes  Polytechnikam  (Eoyal  Polytechnicvm).    [For- 
merly    Eoyal     Westphalian      Polytechnical      High 
School.]    [il 
3009.  Stadt-Bibllothek  (City  Library).    \\] 

Altatbug  (Pnuiia). 

3011.  Oesanunt-Yereiii  der  Deatscben  Gescbicbts-  nad  Alter- 
tfanms-Yereine  ( Central  Union  of  the  Oerman  Asaoeia- 
tions  of  History  and  Archteology),    [i] 
Altona. 

3013.  Yerein  fttr  Ort«-  nod  Heimatb-Ennde  im  SUderlande  [Oeo- 
fpaphieai  Society  of  Saderland). 

Utmhag  (Saxe-Weimar). 

3016.  Geschichte  and  Alterthnmsforscbeode  Oesellschaft  des 
Osterlandes  (Sodety  for  Hiatoricdl  and  Archeological 
Beaearoh  of  Osterland).    [i] 
9017.  Bienenvirthsdiatllicher  Yerein  (Society  for  Bee-CuUto'e). 
3019.  Katnrforschende   GeaellschafC   des   Osterlandes  (JTotuniJ 

,         History  Society  of  Osterland),    [iii] 
3021.  Pomolof^iscbe  GesellschafC  (Pomological  Soeiety).    [i] 

Altaa  (Prussia). 

3023.  Statistisohes  Btireaa  der  Btadt  Altona  (Statistical  Bureau 
of  the  City  of  Altona).    \i] 

3025.  ThifirBchou-Yi>rein  (Society  for  the  Protection  of  Ani- 
mals),   [ij 
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AnnalMii;  (Saxony). 

3027.  AnDal>erg-Bnchbo]zer-yereiD  fiir  Xatdrknode  {Annaberg- 
li.icltholz  Association  of  Jiatural  History).    [1] 

Anilmoh  {Bavaria). 

3029.  Historischer  Yereln  in  MUtelfi^nken  {Siitoricai  Society  of 
Central  Franconia).    fi] 

Anuber^  {Prussia). 

3031.  Historischer  Verein  ftir  das  Herzogthnm  Westfalen  (.Sw- 

torieal  Sodetii  of  the  Duehy  of  Westfalen). 
3033.  LaDdes-KaUnr-Oesellochaft    fiir    den     Ee^eniDgsbezlrk 

Amsberg  {Agricultural  Society  of  the  District  of  Ams- 

berg),    [i] 

Amrtadt  {Sckwarzhurg-Sondcrshausen). 

3036.  Ftirstliohes  Gymnasloiu  (Qymnasium),    [i] 

AloiMn  ( Waldet^). 

3037.  Landes- Director  der  FlirBtenthiimer'Waldeck  and  Pyrmont 

{Oovemment  of  M0  Principalities  of  Waldeck  and  Pyr- 
mont). 
3039.  Landwirthsohaftlicher  Terein  im  FUrsteDtfaam  Waldeck 
{AgrimdtKral  Society  of  the  Prinoipality  of  WiUdeok).    [i] 

Aflobaflbnlin^  {Bavaria). 

3041.  Kfiniglicbe  Forst-Akademie  {Boyai  Forestry  Acadmy). 

Angibvrg  {Bavaria). 

3043.  Deatscher  Apotbeker-Terein  {Society  of  Oerman  Apotheca- 
ries),   [i] 

3045.  Historischer  Verein  tod  Scbwaben  aod  Keabnrg  {Sistorical 
Society  of  Suabia  and  JHeuburg).    [i] 

3047.  LandwirtbacbafiJicher  Tereio  fiir  Schwabeo  ond  Neaborg 
{Agriadtural  Society  of  8u<dna  and  Seubwg).    [i] 

3049.  Ifatarhjstoriscber  Yereiu  {Natural  Siatory  Society).    [i\ 

3051.  Wochenschrift  fQr  Thierheitkuode  nod  Yiehzncht  ( WeOely 
Journal  of  Veterinary  Medicine  and  lAve-Stock  Breeti' 
ing).    [i] 

Bamberff  {Bauaria). 

3063.  Qewerbe-Verein  {Traders'  Union),    [i] 

3066.  E5nigliche  Bibliotbek  {Boyai  Library),    [i] 

3067.  Historischer  Vereia  za  Bamberg  {Historical  Society  of  Bam- 

berg). 
3069.  ITstarforschende  Oesellscbaft  (Jfatural  ^utory  ;Si>ot«^].  [lix] 

{Saxony). 
3061.  "  Ma^ca  Serbska." 
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Btrrenth  {Bavaria). 

3063.  Historiscber  Temu  fUr  Oberlraoken  {Sutorical  Society  of 
Upper  Franconia).    [ij 

3066.  Polytechuische  Oesellechaft  (Polyteckniial  SooUty).    |i] 

Bendorf  [bei  Koblem]  (Pnusia). 

3067.  Dentsche  Qesellscbaft  fUr  Poychiatrie  niid  Uerichfliche 

Psychologie  [Qerman  Society  of  Psychiatry  and  Crimi- 
luU  Ptyohology).    [i\ 

Bdlin  (iVHMJa). 

3069,  Seine  M^estSt  der  Kaiser  von  Deatschlnnd,  E5uig  toq 

PreaBsen  {Hit  Majesty  the  Emperor  of  Germany,  King 

of  Pruttia).    [iii] 
3071.  AfVikacische  OesellBchaft  {African  Society),    [i] 
3073.  AkklimatisalioDB-Yeretn  {Acclimalitation  Society). 

3076.  Allgmeine  Deutsche  OrnithologiBche  Gesellschaft  {General 

German  Ornithological  Society). 

3077.  Anatumisch-Zootomische  SammlaDg  der  Universiliit  (Ana- 

tontical-Zootomicat  Mtueum  of  the  Unicersity). 

3070.  ArcbSologische  Gesellscbaft  {Arclusological  Society). 
3081.  Arcbitekten-Yerein  {Architects'  Agsociation).    [ij 

3083.  Berliner  Apotbeker-Yerein  ^Berlin  Oraggiste'  AeaoeiaHon). 

3086.  Berliaer  Aqaarinm  {Berlin  Aqvarium).    [i] 

3087.  Berliner  Estomologischer  Yerein  {Berlin  EntomoJogieal  So^ 

cie^).    (See  alao  Deutscher  Entomologischer  Yerein.) 
,  3089.  Bertioer  Friibel- Yerein  {Berlin  Froebel  Aasooiation). 

3091.  Berliner  Gesellschaft  fllr  Autliropologie,  Ethnologie  and 
Urgescbichte  {Berlin  Society,  of  Anthropology,  Htknol- 
ogy,  and  Primitive  History),    [i] 

3093.  Berliner  Qesellscbaft  fur  das  Studiam  der  Venerea  Spra- 
cben  {Berlin  Society  for  the  Study  of  Modem  Lan- 
guages),    [i] 

3095.  Berliner  Medizinische  Gesellschaft  {Berlin  Medical  So- 
ciety).   [iJ 

3097.  Berliner  Gesellscbaft  fUr  Deutsche  Sprache  {Berlin  Society 
of  the  Qerman  Language). 

3099.  Berlioer  Milit&rarztlicbeGeBellBchaft(£erItn  SoeietyofMiU- 
tary  Surgeons). 

3101.  Berliner  Yerein  HomSopatischer  Aerzte  (Berlin  Soci^y  of 
Homaopatkie  Physivians). 

3103.  Berliner  Zabnarztlicber  Yerein  (Berlin  Dental  Association). 

3105.  Berliner  Gesellschaft  filr  Deutsche  Sprache  and  Alter- 
tbomakimde  {Berlin  Society  of  German  Language  and 
Antiquity). 

3107.  Berliniscber  Eiinstler- Yerein  {Berlin  Artists' Assoination), 

3109.  Benth-ScbiDokel  Moseum  {Beuth-Schincltel  Museum)... 
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n  {Prussia) — CoDtiDoed. 
3111.  BotAiiischer  Yerein  der  Provinz  BraDd«nbarg  [Botanieal 

Society  of  the  Province  of  Brandenburg),    [i] 
3113.  Botatiiscbes  loBlitat  der  Uuiveraitfit  (Sotemiea.1  Inititute  of 

the  University). 
3115.  Botaniscbea  Mnseam  der  UniTersitSt  {Botanical  Mu»e«m  of 

the  University). 
31 1 7.  Central- AaschuBS  der  Berliner  AerztlicheD  Beiirks-Yereine 

{Central  Direction  of  the  District  Medical  Sodetiea  of 

Berlin). 
Slid.  Central -Bnreaa  fUr  den  Weltverkehr. 

[Central-Boreau  fiir  die  Enropiiiscbe  GradmessaDg.    (See 

KSDiglich-Prenesiscbes  GeodStisches  loBtitat.)] 
3121.  CfDtral-Institut  fUr  Akklimatisiition  in  Dentachland  (Cen- 

ir<A  Institute  of  Accl^natization  tn  Oermany). 
3123.  CentraI-Koniil6  des  Deatschen  Yereius  vom  Botbeo  Kreuz 

{Central  Committee  of  the  Qerman  Society  of  the  Bed 

Cross),    [i] 
3125.  Central-Direction  der  MonameDta  Germauiee  (<7emtrali>t- 

reetion  of  the  *'  Monuments  of  Germany  "). 
3127.  Central-VereiD  liir  Haodels-Geograpbie  und  Forderoug  der 

Interessen  Dentscblauds  im  Aoslande  {Central  Associ- 
ation of  Commercial  Geography,  dke.). 
3129.  Central-YereiD   fUr  das   Wobl  der  arbeiteDden  Klaeseo 

{Central  Aasomation  for  the  Welfare  of  the  Working 

Classes),    [i] 
3131.  Central' Yerband der KaaflenteDeQt8ChlaDds(0mtral^»to«t 

of  the  Merchants  of  GermoMy). 
3133.  Charity  Krankenbans  {Charity  Hospital),    [i] 
3135.  Gbemisches  Laboratorium  der  Uuiversit&t  {Chemical  La- 
boratory of  the  University). 
3137.  Chlrnrgische  Elinik  der  Universit^t  {Chirurgical  Clinic  of 

the  UniverHty). 
3139.  Obristlicb-ArchaoloKiscbe  KanRt-Sammlnnjr  der  TTniverai- 

tfit  {Christian  Arcbasological  Museum  of  the  University). 
3141.  "Cypria,"  Yerein  der  Gefliigelfreunde  in  Berlin  {*^Cypria^** 

Somety  of  Poultry-Friends  in  Berlin). 
3143.  Deatscber  and  Oesterreichiscber  Alpen- Yerein — Seotaon 

"BeTYm  {Berlin  Section  of  tkeOerman  and  Austrian  Alpine 

Club). 
U45.  Dentficbe  Botauiscbe  Gesellschaft  {German  Botanical  So- 
ciety). 
U47.  Deatac\\eG]iemiBchBGesel]Bcha,ft  {German  Chemical  Society") 

m 

3149.  Deutsche  Eutomologische  Gesellscbaft  {German  Entomolo- 
gical Society).  (See  also,  Berliner BntAmologiBche  G^n. 
eilsebaft.)     fil  ,,,,C"itKwlc 
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3151.  Deutsche  Oeologifidie  GesellBchaft  ( Oertnan  OeotOfficai  So- 
ciety),   (iiij 

3163.  Deatsohe  Oeeellschafl  fiir  Ohirnrgie  {German  Ohimrgioal 
Society). 

sun.  Deatsche  Gesellscliaft  fiir  Mechauik  und  Optik  {Oerman 
Society  of  Meehanie$  and  Optics). 

3167.  Deatache  Oesollscbaft  fUr  OeffeDtliche  Oesondbeitepflege 
{Oerman  Society  of  PtAUc  Hygiene). 

3160.  Dentache  Gesellschaft  zar  BrforBcli  ang  Aeqnatorial  Aftika's 
{OermanSocietyfortluExplorationo/  Equatorial  AJrioa). 

316L  Deateche  GteaeUsohaft  znr  Hebung  des  Flaohsbaaes  {Oer- 
man Society  for  the  Culture  of  Flax). 

3163.  Deutache  0mithol<^i8cbe  Gesellschaft  [Oerman  Ornitho- 
logical Society),    [i] 

3166.  Deutsche   BeichBtags-Bibliotbek  {Library  of  the  Oerman 

Parliament),    [i]    . 

3167.  DeatBchA  Sfaakeapeare  Ge'sellschaft  {German  ShaJceepeare 

Society),    [i] 

3168.  Deatsche  Sohiller-Oesellscbaft  {German  Schiller  Society). 
[Deatsche  Yiehzaoht  uod  Herdbach-Oesellitcbaft  {Oerman 

Society  of  Fancy  Stock  Breederg).  Dissolved  Janaary 
1,1885.] 

3171.  Deatsche  Zoologische  Gesellschaft  {Qerrnam  Zoological  So- 
ciety),   [i] 

3173.  Deotscher  Akademisoher  Tereio  fiir  hariDoniscbe  Lebeos- 
veise  {Oerman  Vegetarian  Society). 

3175.  Deotscher  Eatomologischer  YereJD  {German  Entomologiatt? 
Auociation).  (See,  also,  Deatsche  Gatomologiscbe 
Qesellscbaft;  aad  Berliaer  Eotomologischer  Verein.) 

PI 

3177.  T)vatacheT'FiBaberei-Vete\a{GermanFiaheryA$»ociaiion).  (ij 

3179.  DeatscherHandels-Verein  (Oerman  Commercial Asaodation). 
3181.  Deotscher  Jaiistentag  (German  Juriabi'  Aseodation). 
3183.  Deotscher  Eolonial-Yerein  (German  Colonial  Aaaodation). 

3186.  Deatacher    Laadwirthsohaftsrath    (Oerman    AgriouUurat 

Oornidl). 

3187.  Deotscher  Verein  fUr  Ifediziniache  Statistik  {Oerman  So- 

ciety of  Medical  Statigtiea). 

3180.  Deotscher  Patent-Scbatz-Yereio  (0«rman  Aasodaiion  for 

the  Protection  of  Patents). 
3191.  Deotscher  Yerein  fiir  Yogelzncht .  und  Akklimadsation 
("Aegintha"]  {Society  for  the  Culture  and  AeclimoHza- 
tion  of  Birds). 
[Deotschee-Oewerbe  Maseom.    (See  Konst-Oeverbe  Mo- 
eeom.)] 
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3195.  Deutscber  Yerein  znr  FOrdernng  von  Lnftscbifiiihrt  (0«r- 

man  Society /or  the  Promotion  of  Aerial  Navigation). 

3196.  Dentsches  Schul-Musenm  [Oernan  School  Museum). 

3197.  Elektrot«clini8cher  Verein  (Etectrotechnical  Associatio*). 
3199.  Bntomologiscber  Verein  (EntomologiaW  Attociation).    (See, 

also,  Berliner  Entomologiscber  Yerein,  Deatscbe  En- 

tomologische  Oesellschaft,  and  Deotscber  Entomolo- 

fnscber  Yerein.) 
fBnropSiacbe  Gradmessnn^.    (See  Koniglich-PreaasiBcbes 

Geodfitisehes  Institnt.)] 
3201.  Franen-Klinik  der  Uoiverait&t  {Femalo  CUnie  of  M«  Uni- 
versity). 
3203.  PreibandeU- Yerein  {Free  Trade  Association). 
3205.  OeburtsbtUflicbe  and  GyD&kologlscbe  Elinik  der  Unlversi- 

tSt  {Obstetrieal  and  Oynteeological  CUnie  oftke  Univer- 
sity). 
[General  Direction  der  E8niglichen  Museom.    (See  E5nig- 

liobe  Preossiscbe  Mnaeon.))  ' 
^07.  Gesetlscbaft  der  ObaritS  Aerzte  {Society  of  tiie  Physicians  of 

the  Charity  Hospital), 
3209.  Gesellschafl;  der  Gartenft^ande  Berlins  {Berlin  Soddy  of 

Friends  of  Borticultttrtt). 
[Gesellscbaft  fiir  das  Stndiam  der  Xeaeren  Sprachen.    (3e« 

Berliner  GeseUscbaft,  &o.)] 
3211.  Gesellscbaft  fUrDentsobe  Pbilologie  {Society  of  Qerman 

Philoiogy). 
3213.  Gesellscbaft  fiir  ErAkande  [Oeographieal  Society),    [iii] 
3215.  Gesellscbaft  fiir  Geburtshiilfe  and  Gynakologie  {ObsUftri. 

eal  and  Oyncecotoffieal  Society). 
3217.  Gesellscbaft  tiir  Heilkande  {Surgical  Society). 
8219.  Gesellscbaft  fiir  Mikroskopie  [Microscopical  SoiMty). 
3221.  Gesellscbaft  fUr  Yerbreitung  von  Yolksbbildang  {Society 

for  the  Promotion  of  Education  among  the  Peopte).     [ij 
3223.  Gesellscbaft  Naturforscbender  Frennde  {Society  of  Friends 

of  Natural  History).    [\] 
3225.  Gymnasiallehrer-ttud    RealscbuUebrer- Yerein    {Society    of 

Teachers  of  Oymnasium  and  "Aeal"  Schools). 
3227.  "Herold,"  Yerein mrSiegel  and  Wappeiikunde("2f«n>W,»» 

Society  of  Heraldry). 
3229.  Geographisch'Statistisebe  Abtbeilong  des  General-Stabs 

{Qeographic  Statistical  Divison  of  the  General  Staff  of  tA« 

Army). 
3231.  Historiscbe  Gesellscbaft  {Historical  Society). 
8233.  Historiscbes  Musenm  [HobenzoUern  MnseamJ  IVr  die  Qo- 

schicbt«  des  Hanses  HobeDzollem  {HohcngoUem  Af«. 
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3235.  HufeliDdiscbe  Mediziniscbe  Oesellscbaft  (ffufeland  Medi- 
cal Society). 
3237.  Horticultur-Oeeellscbaft  [Dr.  Koob]  {Hortioultural  Societjf). 

[i] 
3239.  Jaristen-GeBellscbaft  {Juriai^  Sooiets). 
3241.  iDBtJtat  fUr  Patbologische  Asatomie  [TJuiversitSt]  {Itutitute 

of  Pathological  Ajtatovty). 
3243.  Eaiserlicbe  [Deut«che]  Admiralit&tB-EUinpt-Bibliotbek  (£<• 

brary  of  th«  Imperial  Navy],    [i] 
3246.  Kaiserliches  [Deatecbes]    AdmiralitSts-HydrograpbiBches 

Amt  (Hydrographic  Offieeofthe  Imperial  Navy),    [i] 
3217.  Kaiserlicbes  [Deotaches]  Aoswartiges  Amt  [ImperitU  For- 
eign Office). 
3249.  KaiserlitsbeB  [Deatwbesj  BaDdea-Amt  filr  das   Heimath: 

wesen  (Imperial  Borne  Office). 
3251.  Kaiserlicbes  [Deat8cbes}Ge8andheite-Amt(JmjwrMifS0aIf& 

Office). 
3253.  Kaiserlicbe  [Deatsche]  Kormal-AicbiiDgs-Kominiasion  (Zt»- 

perial  Central  Gauging  Commis$ion). 
3255.  Kaiserlicbes  [Deatsches]  Ober-See-Amt  {Imperial  Marine 

Court). 
3257.  Kaiserlicbes  [Bentsches]  Patent-Amt  (Imperial  Patent  Of- 

Jice).    [i] 
3259.  Kaiserlicbes  [Deatscbes]  Beicbs-Amt  des  Innero  (Imperial  • 

Dtpartment  o/  Interior). 
3261.  Kaiserlicbe  [Deat^cbe]  Beiobs-Dmckerei  (Imperial  Print- 
ing Office). 
3263.  Kaiserlicbes  [Dentscbes]  Beicfas-Eisenbabu-Amt  (Imperial 

Railroad  Department). 
3265.  Kaiserlicbes  [DentscbesJ  Beichs-Jastiz-Amt  (Iv^erial  I>»- 

partment  of  Ju»tiee). 
3267.  Kaiserlicbes  [Deatscbes]  Beicbs-Post-Amt  (ZmperialPoat 
Office  Department). 
{Kaiserlicbe  |Deat«che]  Beicbstags-Bibliotbek.    (See  Deut- 
scbe  Beicbstags-Bibliotbek}.] 
3269.  Kaiserlicbes    [Deatscbes]  Beichs-Schatz-Aint  (Imperial 

Treasury  Dtpartment). 
3271.  Kaiserlicbe   [Deatscbe]    Beicbs-Schul-Kommission  [Impe- 
rial School  Commission), 
3373.  Kuserlicbes  [Deutsches]  StatistiBches  Amt  (Imperial  Sta- 

tiatical  Bureau).    [1] 
SZ75,  Kaiserlicbe  [Deotscbe]  Tecbniscbe  Kommission  fUr  See- 
ecbififabrt  (Imperial  Technical  Commission  of  the  Navy). 
3277.  Klfnik  for  Obirurgie  [Universitat]  (Ohirurgieal  Olinie). 
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3279.  Eltnik  filr  KiuderkraDkheiten  [Universitftt]  {Glinio/or  Dii- 

eases  of  Ckildrea). 
3281.  Klinik  fiir  Iferren  und  Fsycfaiscbe  Kranbheiten  [Uoiver- 

tnt&t]  (Clinic  for  Nenout  and  Ptychical  Diteates). 
3283.  Klinik  fiir  Syphilis  nnd  Hautkrankheiteo  [Univerntfit]  . 

(Clinic /or  Syphilis  <md  Skin  IHsmies). 
8285.  Elinik  nnd  PolikliDik  fiir  AngeDkraokheiten  [UmTersitSt] 

(OliniefoT  Diseases  oftheEye). 
3287.  Klinik  end  Poliklinik  filr  OhreDkraDkbeiten  [TTniversitftt] 

{Olinic-for  Diseases  offheEar). 
3289.  KoDiglicbes    [Prenssischeaj    Abgeordneten-Httas    (i£oyal 

Souse  of  Reprmentatives). 
3291.  Konigliche  [PreasaiacheJ  Akademie  des  BanveeenB  {BogaX 

Arehiteetural  Academy),    [i] 
3293.  KoDlgliche  [PrensslBche]  Akademie  der  KOnate  {Boyal 

Academy  ofArta). 
3295.  Kfiuiglicbe  [PreasslacfaeJ  Akademie  der  WiaaenBcbaften 

{Eoyal  Academy  of  Sciences),    [iiij 
3297.  KOoigliche  [Preossische]  ArtiUerie-FriUimgs-KoDimission 

[Royal  Oommittion  for  Testing  of  Ordnance), 
3299.  KSnigliche  [Prens8iBcheOeffentIiche]Bibliotfaek(AoyaI£i. 

hrary).    [iii] 
3301.  KSniglicbe  [Preussische]  BlindeQ-AnBtalt  {Royal  iTuHUUion 

for  the  Blind),    [i] 
3303.  Kdniglicher  [Prenssischer]  BotAnischer  Garten  (Royal  Bo- 
tanical Oarden). 

3306.  K3niglicbea    [Preussiscbes]     Finanz-Ministeriani     {Boj/at 

Treasury  D^artment). 

3307.  Kdoigliche  [Preossische]  Friedridis  Wilhelms  Univetsit&t 

{Royal  Frederic  WilUmn  University),    [i] 
3309.  KoDiglidier  [Freassiscber]  General-Stab  der  Armee  (Bojfol 

General  Staff  of  the  Army),    [i] 
3311.  KSniglicbes  [Preaesisobes]  -Geod&tiscbes  Institnt  [Central 

Bnteaa  filr  die  Earoi»i8che  Gradmessnng]  {Royal  (?eo- 

detie  Institut)  [Central  Bureau  of  the  Europeam  O«o- 

dettc  Commission),    [i] 
8313.  KSnigliche  [Prenssiacbe]  Geologiache  Landes-Anatalt  and 

Berg- Akademie  (Royal  Geological  Institution  and  Miwt- 

ing  Academy).    [iii[ 
3316.  Kfiniglichea  [Preosaisobes]  Gesetz-Sammlongs-Amt  (Royal 

Qffiice  of  Records). 
[Koniglicbe  [Preuasiachej  Oewerbe-Akademie.    See    K^ 

nigliche  [Pienaaiacbe]  Tecbniache  Hocbschnle.}] 
8317.  Koniglicbes  [Preassiacbes]  BerreDbaaa  ( Upper  Hetue  o>f  tj^ 

RoyoX  \Prv*svm\  Diet). 

Lc-,:...dbv  Google 
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3319.  Koaigliebes  [PreuBsiBches]  Juatiz-MiDiBterinm  (Aoyol  iV- 
partment  of  Justice). 

332L  EoDigliche  [Preussische]  Landes-Aufuahiiie  im  General- 
Stab  der  Armee  {Royal  Topographical  Survey~~Royal 
Staff  of  the  Army). 

3323.  KSoigUches  [PreussischesJ  KTiegs-Mmisteriuni  {Royal  War 
D^artment).    [i] 

3325.  Koniglicbe  fPreuBsische}  Kriegs-Akademie  {Royal  Military 
Academy).    [i\ 

3327.  ESnigliches  [Prenssiscbee]  EaDst-Gcwerbe-Museum  [Uoyal 
Mvtevm  of  Art  Industry).    |i] 

3329.  Kdnigliches  [Prenssischesj  LaiKleE-OekoQomie-Eollegiam 
{Royal  National  Agricultural  College). 

3331.  KSBigliche  [Prenssiscbe]  Laodes-Vertlieidigangs-Eommis- 
sion  {Royal  Commistion  for  the  National  D^ence). 

3333.  E5nigliche  FPreossische]  Landwirthschaftlicbe  Hochschule 
{Royal  Agricultural  College),    [i] 

3335.  Konigliche  [PreuBBische]  Mechaniscb'Tecbnische  Yersnchs- 
Anstalten  {Boyal  Institution  for  Mechanical  and  Tech- 
nical Tests). 

3337.  KQnigliches  [PrenesiscbesJ  Meteorologischea  luBtitnt  {Royal 
Meteorological  InsHtvte).    [i] 

3339.  KoDiglicbeB  [PrensaischeB]  Ministerinm  der  Anawfirtigeo 
Angelegenheiten  [Royal  Foreign  Office). 

3341.  KfiDJglicbea  [PreassiBcbeB]  Mitiisteriam  der  GeistliobeQ- 
UnterricIitB-  iind  Medicinal -Angelegeubeiten  {Royal 
Department  of  Worship,  JEdueation,  an,d  Medicinal 
Affairs). 

3343.  EoniglioheB  fPreaBslaohes]  MinlBterium  des  Inoem  {Royal 
Interior  Department),    [i] 

3345.  Kooigliches  [PreoBBiacbee]  Miniaterinm  fUr  Handel  nnd 
Gewerbe  {Royal  Department  of  Commerce  and  Trade),  [i] 

3317.  Kihiiglicbea  [Prenseisches]  MiniBteriain  filr  Laudwirth- 
Bchafb,  DomSneii  and  Foraten  {Royal  Department  of 
Agriculture,  Domains,  and  Forests).    \i] 

3349.  Eooiglicbes  [Preoaaiacbea]  MinisteriDm  liir  Oeffentliche 
Arbeiten  {Royal  Department  of  Public  Worlca). 

3351.  KSniglicbe  [PreaBBiacbe]  Miinze  {Royal  Mint). 

3363.  Koniglicbe  [PreasBiache]  MuBeeo,  General- Direction  (Di- 
rector Oeneral  of  the  Royal  Museums),    [iii] 

33S6.  KSnigliches  [PreusBiacbee]  Ober-Berg-Amt  {Royal  Mining 
Rureau). 

3367.  KSnigliche  [Preoaaisobe]  Staats- Archive  {Royal  National 
Archives)  [in  tbe  Presidency  of  the  Ministry  of  State]. 

33C9.  ESniglicbes  [Preussiscbes]  Staats-Mioiateriuta  {Royal  De- 
partment of  State).  ^ 
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3361.  Konigtiches  [PrenBsiscbesJ.StatistiBcbes  Bareaa  (fioyol  8ta- 

tUtical  Bureau),    [i] 
3363.  Kfiniglicbe  (PrenseiscbeJ  Statistiscbe  Getitral-KommissioD 

{B(^al  Statiatical  Central  Commissum). 
3365.  Kfiniglicbe  [Preassisohe]  Sternwarte  (Royal  Observatory). 

3367.  Eouigliches  fPreasBiscbes]  Strafgef&ugniss  am  Pliitzeneee 

{Royal  Priaon).    [i] 
3369.  Kfiniglicbes    [Prenssiscbes]   Topographiscbes  Bareaa  im 

Orossen  Oeaeral-Stab   {Royal  TopograpMoal  Bureau, 

Oeneral  Staff  of  the  Army). 
3371.  Konigliche   [Preussische]   Tecbniache   HocbBcbnle   {Royal 

Polyteeknioal  College),    [i] 
3373.  KSnigliche  [Preaasieche]  Vereinigte  Artillerie-  and  loge- 

nieur-Scbule  {Boyai  ArUUary  and  Engineering  School). 

(I) 

3375.  EongressDeutscber  LaadviTthe{Congrea>o/OerjnanAgri- 

euUuriaU). 
3377.  KriegsgescbicbDicbe  Abtbeilung  Im  Groasen  Oeneral-Stab 

{Divmon  of  War  Records,  Oeneral  Staff  of  the  Army). 
3379.  Landwirtbschiiftticher  Vereiu  der  Provinz   Braodenbarg 

{Agricultural  Society  of  the  Province  of  Brandenburg). 
3381.  Literarificber  dab  (Literary  Club). 
3383.  MagiBtrat  der  Hanptstadt  (City  Oovemment).    [i] 

3386.  Mtlrkiscbea    Provinzial  MuBenm  {Provincial  Museum  of 

Brandenburg). 

3387.  Matbematischer    TereiD     der     Kdniglichen     UuiversitSt 

(Mathematical  Association  of  the  Royal  University). 
3389.  Medizitiisch-CbinirgiBcbe  Akademie  filr  das  Militair  (Mili- 
tary Medical  Chirurgical  Academy). 
3391.  Mediztaiscb-Obirurgiscbea     Frietlricb-Wilhelms-InstitDt 

[P^pinifere]  (Frederick  William  Medico-Chtrurgical  /n- 

stitute). 
8393.  Mediziniscb-Cbirorgiscbe  GesellHcbaft  (Medico-Chirurgical 

Society). 
[MedizioiBcbe  Gesellscbaft.    (See  Berliner  Medizinische 

GeaelUcbaft.)] 
3395.  Mediziaiscbe  Elinik  der  Universitat  (Medical  Clinic  of  the 

University). 
3397.  Mediziniscb-FSdogogischerVerein  { Medico- Pedagogical  A»- 

aoeiation). 
3399.  Milit&riscbe  Gesellaobaft  (Military  Society). 
3401.  MiaeralieD-Cabiueb  der  Uaiveraitiit  {Mincralogical  JfiiMMNt 

of  the  University). 
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3403.  Nacbrfcbten'Barev'I^^'t'HseD  OeQeral'8tab8(JBiirM«(j^ 
Information  of  the  General  Staff  of  tk«  Army), 

3405.  Ilatiooal  Oallerie  {Ifatiofuil  Gallery). 

3407.  Namismatiscbe  Oesellachaft  [yumiamatic  Society). 

3409.  "OrniB"  QeseUscliaft  fiir  Yogel-Kunde  aod  Liebhaberel 
{"  Omit "  Omitkological  Society). 

3411.  Pflaozen  Phyaiologisches  luBtitut  der  UDiversitSt  [Institute 
of  Vegetable  Physiology  of  the  University). ) 

3413.  Phaimakologisches  lustitnt  der  Universitat  {Pharmacolog- 
ical Institute  of  the  University). 

3416.  Philolo^scher  Terein  (Philological  Association). 

3417.  PbilosopbiBCtie  Oesellschaft  (Philosophical  Society). 

3419.  Photographischer  Verein  za  Berlin  {Pkotographieal  Asso- 
ciation of  Berlin). 
3421.  Pbysikaliscbe  Oesellscbaft  (Physical  Society),    [i] 
3423.  Fbysiologiscbe  Gesellschaft  {Physiological  Society),    [i] 
3425.  Physikaliscbes  Institnt  der  Universitat  (Physical  Institute 

of  the  Univereily). 
3427.  Phygiologiscbes  Institat  der  naiversit^t  (PhysiologictU  In- 
stitute o/ the  University). 
3429.  Poliklioik  der  Uuiversit&t  (Policlinic  ^M«  Universil^). 
3431.  PolytechDiBcbe  Gesellscbaft  (Polytechnic  Society),    [i] 
3433.  Presssiscbe  Haupt-Bibel-GeBellscbaft  (Prussian  Bible  So- 
ciety),   [i] 

3436.  Ranch  Moseum  (Rau^  SIvseum). 

3437.  Bedaktion :  «Annaleu  ftir  die  Hydrograpbie"  (AniMb  of 

Hydrography). 

3439.  Bedaktion:  "ATheiteTfreuDd"  (Friend  of  the  WorJHng  Man). 

3441.  Bedaktion:  "Arebiv Sit  EiBehbahnveaou"  (Railroad  Arch- 
ives). 
Bedaktion :  "Archiv  fiir  Post-  nnd  Telegraphie  "  (Archive 
for  Post  and  Telegraphic  Affairs). 

3443.  Bedaktion :  "Allgemeine  Mediziuiscbe  Oentral-Zeitong " 
(Ocneral  Medical  Central  Gazette). 

3445.  Bedaktion:  "Allgemeine  Zoitscbrift  ftir  Paychiatrie  and 
Psychiatriscb-Gerichtliche  Medizin"  (Gazette  for  Pej/- 
chiatry  anH  Oriminal  Psychiatric  Medicine). 

3447.  Bedaktion:  "Arcb&ologiscfae  Zeituag" (ArcheBologictU  Ga- 
zette). 

3149,  Bedaktion:  "Arcbiv  filr  dieArtillerie- nnd  IngenienrOffl- 
ciere  dea  Deotscben  Beichsbeerea"  (Archives  of  the 
Artillery  and  Engineer  Officers  of  the  German  Army). 

3451.  Bedaktion :  "Archiv  fiir  GynUkologie"  (Archives  of  Gyna- 


3iS3.  Bedaktion:  "Archiv  fiir  Kircbliche  Kunst**  (Arehive$  cf 
Ihdeeiaetical  Art).  oOqW 
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Berlin  (Pruma) — Continaed. 

3465.  BedaktioD:  "Archiv  fii^pDiiiische  Ghirargie"  (Arckim 

o/ Clinical  Chirurgy). 
3167.  Bedaktion:    "Arcbiv    filr   Natnrgeschichte "   flS   Briider 

Strasse]    (Archive$   of   Ifatural    History),   [formeily 

Trosch^  Archir,  Bonn],    [i] 
3459.  Bedaktion :  "  fVirchow)  Archiv  fUr  PathologiBChe  Anato- 

mie" {Virchoic Arckivet  of  Patkologic(U Anatomy),  [i] 
3461.  Bedaktion:  "Archiv  filr  Psychiatrie  ond  Nervenkrank- 

heiten"  {Archives  of  Psychiatry  and  JTervoiu  Diseases). 
3463.  Bedaktion:  "Archiv  ftlr  Slavische  Philologie'' (jirc&iwio/ 

Sclavonio  Philology). 

3466.  Bedaktion :  "Archiv  filr  visseDBchaftliohe  und  praktische 

Thierbeilknnde"  {Archives  of  the  Scieiux  and  Practice  of 
Veterinary  Pathology). 

3467.  Bedaktion:    "Archiv  des    Dentschen    Landwirthachafts-       1 

raths"  {Archives  of  the  German  Agricultural  Council).         \ 
3469.  Bedaktion:  "Archiv  fUr  Syphilis  and  Hantkraokheiten"       j 

(Archives  of  Syphilis  and  Skin  IHseases).  i 

3471.  Bed^tion:  "Ans  Allen  Zeiteu  and  Landen"  {From  all 

Times  and  Countries). 
3473.  Bedaktion:  "Betlioet  Jahrbach"  {Berlin  Annual). 

3476.  Bedaktion:  "Berliner  Blatter  fiir  Xatargemfiase  Lebens- 

weise"  { Vegetarian  Journal). 

3477.  Bedaktion:  "Berliner  Entomologiaehe  ZeitBchrift"  (Bertin 

Untomological  Qasette). 
3479.  Bedaktion:   "Berliner  Klinische  Wochensdnift"  {BerUn 

Clinical  Wecfcly). 
3481.  Bedaktion:   "Berliner  Milnzbmttei"  {Berlin  Num^matiA 

Journal). 
3483.  Bedaktion:  "Botaniscber  Jahresberiobt**  {Botamieal  Aw- 

nual). 

3486.  Bedaktion:  " Gentral-Blatt  fiir  die  Medizinische  Wissea- 

schaft"  (Central  Journal  of  Medical  Sdencei), 

3487.  Bedaktion:  "Central-BIatt  fUr  W.  Stoltze>s  Steoographie'* 

{Central  Journal  of  Stenography). 
3489.  Bedaktion:  "Chemische  Indastrie"  (Otontcal /ndtufry). 
3^1.  Bedaktion:  "Ohemisch-TecbnischesWocheDblatt  (OAenaMo- 

Technical  Weekly). 
3493.  Bedaktion:  "OommaDal-BlattfiirdieHanpt-nndBesidenK- 

Stadt  Berlin"  (0,^cial  Journal  of  the  City  of  Berlm"^, 
3495.  Bedaktion:  "Det'DeatscbeUeraid.'*  {The  Oerman  Herald), 
3497.  Bedaktiou:  "Der  Deatsche  Scbalmano"  [Pftdagogik  Joox^ 

nal].    (Tie  German  Pedagogue). 
3499.  Bedaktion:  "Das  Bothe  Erenz'*  {The  Bed  Cross). 
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Berlin  (Prtuna) — Contiuned. 

3601.  Bedaktion:  "Deatache  Blotter fiirStenographie''(6'«rman 

Sienographie  Journal). 
3603.  Bedsktion:  "Dent8cheEDtomologiBctk6ZeitacIirift(O0rman 
Entomological  Oazette). 

3606.  BedaktioD:  Deatscbe  Heeres-Zeitong  (<?«rmaft  Army  Ga- 

zette). 

3607.  BedabtJOD:  "Deutsche  JariBteD-Zeitang"(0«niia«  J^urut** 

Oazette). 
3600.  BedaktioD:    "Deutsche  AUgemeine  Polyteohniscfae  Zeit- 

DDg"  {Qerman  General  Polateehnio  Oazette). 
3511.  Bedaktiou:  "Deutsche  Konsalats-ZeitaQg"  (German  Coft- 


35L3.  BedaktioD:  "DeatecheLaDdwiithsohaftticbePresse'*  (Ger- 
man AgrieuUural  Journal). 

3515.  BedaktioD:  "Deutsche  Literaten-Zeitnug*' (GernuHt  Xtter- 
aU  Oazette). 

3517.  Bedaktiou:  >*Deatache  MedizinischeWocheoschrift"  (6er- 
man  Medical  Weekly). 

3519.  BedaktioD:  Deatsche  MilitSrSrztliche  Zeitung  "{Oertnan 
Military  Surgeon^  Gazette). 

3521.  Bedakdon:  "Deatscfae  BechtsaDwalts-ZeltoDg"  (Germam 
Advocated  Oazette). 

3523.  Bedaktiou:  "Deutsche BaodBcban"  (Oermon  iieDt«tii).    [i] 

3525.  Bedaktiou:  "Deutsche  Scholzeituog"  (German  Sehool 
Gazette). 

3627.  Bedaktiou:  "Dentsdie  Tbierschatz-ZeituDg"  (German  Ga- 
zette/or Protection  of  Animale). 

3629.  Bedaktiou:  "Deutaehe  Fischerei-Zeituug"  {German  Fi$h- 
eriea  Gazette). 

3531.  BedaktioD:  "Deutscbes  Huidels-Archiv"  (German  Com- 
mercial Arehivee). 

3533.  Bedaktiou:  "Deatsches  Beich  und  KSniglicb-Prenssischer 
Staats-ADzeiger"  (imperial  GermanandBoyalPntsiiam 
Official  Gazette). 

3535.  BedaktioD:  "Elektrotechnische  Zeitscbrifc"  {Ulectroteoh- 
nical  Oaaette). 

3537.  Bedaktiou:  "ForstwiaseDBchaftliches  Central- Blatt"  (Oen- 
troi  Forettry  Gaaette). 

3639.  Bedt^tioD:  "Fort«chrittederPby8ik"(Proi^euo/PAy*t(w). 

3641.  Bedaktion:  "Geflederte  Welt"  (Powttry  TTorW). 

3643.  Bedaktiou:  "Oegenwart  (Die]"  {The  Times). 

3646.  Bedaktion:  " Gesetz-Sammluug  fUr  die  Eoniglich-Prena* 
sischeu  Staaten"  {Royal  Prussian  Law  Jovmal). 

3547.  Bedaktiou:  "Globni*"  {Olobua  Oeographieal  Journal). 
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Berlin  (Pnuna)— Continaed. 

3649.  Bedaktion:  '*[von]  Orael'e's  Archiv  fiir  OphthEtlmolOKie" 
{Qraefe  Arohivea  of  Ophthalmologs)- 

36S1.  Bedaktion:  '*OrniiertArchiTfl]rdieMatheinatik''(&n(fi«rt 
Arehivet  of  Matkem<aica). 

3553.  BedaktioQ:  "Hebrfiische  Bibliographie"  [H^rew  Bibliog- 
raphy). 

3565.  Bedaktion:  ■'HermesZeitscbriftftlrKlassiBChePbilologie'' 

{Hermes  Journal  of  Glaseiodl  Pkilology). 

3657.  Bedaktion:  " Illnstrirtes  PateDt-BIatt''  {lUtutrated  Patent 
Oaaetts). 

3559.  Bedaktion:  "Isis,  Zeitschrift  fiir  alle  NatarwiBsenBchaft- 
lichen  Liebbabereien  "  (i«w,  Journal  of  Ifatural  jSmen* 
tijio  Suliiecti). 

3661.  Bedaktion:  "Illnstrirte  Boman-Zeitnng"  [lUuatrated  Nov^ 
Journal). 

3563.  Bedaktion:  "  Jahrbnch  dee  Eoniglichen  Botanischen Gar- 
tens*' (Annate  of  the  Bogal  Botamcal  Cfarden). 

3566.  Bedaktion:  "Jabrbach  der  KSniglicben  Eunstsammlnii- 

gen  "  (Annals  of  the  Royal  Museum). 

3567.  Bedaktion :  *<  Jahrbucb  fiir  die  Deutscbe  Armee  and  Ma- 

rine "  (Annate  of  tite  Oerman  Army  and  Navy),    [i] 
8669.  Bedaktion  :  "  Jabrbacb  fiir  praktiscbe  Aerzt«  "  (Xnnol*  of 

Practical  Phyeieians). 
3571.  Bedaktion:  "Jafaibnrcb  fUr  WiasenBobaftliohe  Botanik" 

{Annals  of  Seientifie  Botany),    [i] 
3573.  Bedaktion:  "Jahrbucb  tiber  den  Fortocbritt  der  Klassi- 

ecben  AlterthamBwissenschaft"  {Annals  of  the  Progreu 

of  GUugioal  Arehcmlogy). 

3576.  Bedaktion:  "Jabrbacb  iiber  die  Fortscbritte  der  Msthe- 

matik"  {Annais  of  the  Progress  of  Mathematiee). 

3577.  Bedaktion :  "  Jabrbach  ilber  die  Oermanische  Fbiiologri^ 

{Antuilg  of  Qerman  Philology). 

3579.  Bedaktion:  ''Jahresbericbt  ttber  den  Fortscbritt  anfdem 
Gebiete  der  Oesammten  Agricnlturcbemie "  (AimaZt 
of  the  Progress  of  Agricultural  Chemistry). 

3581.  Bedaktion:  "JabresbericbtederOeschicbte-Wissenachaft** 
{Annals  of  Historical  Science). 

3583.  Bedaktion:  " Jabresbericbte  der Ph ysiologie "  (Annoi*  of 
Physiology),    [ij 

3585.  Bedaktion:  "  Jabreeberichte iiber  die  Leistongen  der  Oe- 
sammten Medizin  "  {AnnaU  of  the  Aendta  ofMeiioin«\. 
[i]. 

8687.  Bedaktion :  "  Jonmal  fiir  die  reine  ond  angewsodte  M»- 
tbematik''  {Journal  of  Pure  and  Applied  Mathematioay. 
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BerUB  {Pntaaia) — Oontinned. 

3689.  BedaktioD:  "  Joarnal  fiir  Oroitbologie"  (Journal  of  Omi- 

thoU)gy).    [i] 
3591.  BedaktJOD:  "JuriBtische  WoeheDBcbrift''(Jt(riste'  Weekly). 
35S3.  Bedoktion:  "LandwirtliecbaftlicbeJabrbiicber'' [Central- 

Blatt  fUr  Deatechland]  {Agricvitwral  AimtOt).    [i] 
3595.  BedaktioD :  "  MagasiD  lUr  die  Jildisohe  Geschichte  nod 

lAtestatai^  (Magazine  of  Jeioith  History  and  Litfrature). 
3S97.  BedaktioQ:  "Magazin  ftir  die  Literatordes  In-  nnd  Ans- 

landes"  {Maganine  of  DoTnesUii  and  Foreiga  Literature). 
3599.  BedaktioD:  '^Magazio  fUr  Stenograpbie"  (Magazine  of  8te-    - 

nogrt^hy). 
3601.  Bedaktion:  " MmtaT-VfochenhUW  (MiUtary  Weekly). 
3603.  Bedaktion:  "Moualsachrift  fiir  Obrenfaeilkaiide'' (^wiou- 

iMta'  Monthly). 
3605.  Bedaktion:  "Xacbricbten  fSx  Seefahrer"  (Information  for 

Mariners). 
3607.  Bedaktion:  "Natnree  N^ovitates"  (^«m  o/Jfofure). 
3609.  Bedaktion:  "Der  Naturforscher"  (TA*  JPoturoifaO-    |i) 
3611.  Bedaktion:  "ISaaUBch^Jabrhacb" (NautiealAlmanae),  [i] 
3613.  Bedaktion:  ^^^eae  Aera"  (New  Era). 

3616.  BedaktioD:  "  P&d&go^MheZeitaag^ (Padagogioal  Cfasette). 

3617.  Bedaktion:  " Padagogischer Aozeiger " (PinJoj^Oj^kxiI  Jour- 

nal).. 
3619.  Bedaktion:  "PSdagogiBcbeo  IntelligeDZ-BlatftPtBAijToj^- 

oal  News). 
3621.  Bedaktion:  "Patent-BIatt"  (Patent  Oasiette). 
3623.  Bedaktion:  "Pbyaiologi8cbeWochenscbrift''(PAy«toIojncaI 

Weekly). 
3626.  Bedaktion:   " Provinzial-Coireapondenz"  (Provincial  Cor- 

re»p<mdenee). 
3631T  Bedaktion;  "Bepertorinm  derWissenschaften"  (Repertory 

of  Sciences). 
3629.  Bed^tion:  "Statistiscbe  Correspondeuz''  {Statisticat  Cor- 
respondence). 
3631.  Bedaktion:  " Vierteljabrsschrift  ttlr  Gerichtliche  Medizin 

nnd  fiffentlicbes  &saiit&taveBea"  {Quarterly  Journal  of 

Criminal  Medicine  and  PvbHa  Hygiene),    [i] 
3633.  Bedaktion:  "Tierteljabrsschrift  ftir  Heraldik,  Spbragistik 

and  Oenealogie"  (Quarterly  Journal  of  6&teaUfgy,  <&c.). 
[Bedaktion:  '•Virchow  Arebiv."    (See  Arcbivitir  Patbolo- 

giscbe  Anatomie.)] 

3636.  Bedaktion:  "Wiedemann'gAnnalenderPbj'sik and Cbemie" 

{Wiedemann''s  Annals  of  Physics  and  Chemistry). 

3637.  Bedaktion:  "ZeitHchrift  Hir  das  B«Tg-  und  HiitteDweBea" 

(Mining  and  Smelting  Gazette). 
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Borlin  {Pr^una) — GoatiDoed. 

3C39.  BedaktioD:  '*Zeit8ehrift  fiir  die  G«sammteD  Natorwissen- 

Bchaften"  {Oasette  of  Natural  Soieitcet).    [i] 
3611.  BedaktJon:  " Zeitschrift  fOr das  Ba.uvee&a'"  {AnAiteeturMl 

Qaeette). 
3643.  Bedaktion:    "Zeiteohrift  fiir  Dentfiofaes  Altertham  and 

Dentecbe  Literatar  {Gazette  of  Oerman  Arcfugology  and 

lAUrature). 
3645.  Bedaktion:  " Zeitectuift fUr Ethnologie "  {Etknolo^Uial  Oa- 

gette).    [ij 
3647.  Bedaktion:  "ZeitecbriftfOrKUniscbeMediziD"  (Jovrnalo/ 

Clinioal  Medieine). 
3619.  Bedaktion:    "Zeitschrift;  fiir  Mikroekopie"  (JourtuU  of 

Microteopy). 
3661.  Bedaktion:  "ZeitBchriftffirMikroskopienDdFleischsehaa*' 

(Journal  of  Mieroecopy  and  Inapeetion  of  Meat). 
3663.  Bedaktion:  "Zeitschrift  fUr N^amismatik "  (Qaiiette of  Su- 

mitmatiet). 
3655.  Bedaktion :  "  Zeitschrift;  fiir  Preaasische  Geschiohte  and 

Landeskande"  {Oazette  of  Prueeiau  Hietory  and  Oeog^ 

rapky). 
3667.  Bedaktion  :  "  Zeitecluift  fiir  Preossieohee  Beoht "  (Oazette 

of  Pmstian  Law). 
3669.  Bedaktion:    "Zeitschrift    fUr  VergleicheDde    aprachft>r- 

schang    anf  dem    Gebiete    der    Indo  Gtormanisohen 

Sprachen  "  (Qanette  of  Comparative  lA'nguiatiea). 
3661.  ScholedesGeneral-StabsderESniglich-PreQBsischenAnnee 

(iSoftooI  of  the  General  Staff  of  the  Boyal  Prutaian  Army), 
3663.  Societ&t'fiir  Wissenschaftliche  Kntik  {Society  of  ScieHtiJle 

Critieiam). 
3665,  Stadtiaohes  Statisttschee  Boreaa  (Statietieal  Bureau  of  the 

City),    (i) 
3667.  Stenograptiischer  Yerein  {Stenographer^  Association),     [i] 
3669.  Tecboificfae  Deputation  ftir  tiewerbe    [Ministry  of  Oom- 

meroe]    ( Teehnical  Oommitsion  for  Trade). 
3671.  Teobnolojcischea  Inatitnt  {Teeknologieat  Institute). 
3673.  Ttiier&rztlicfaer  Yerein  der  Mark  Biandenbat^  ( Veterinary/ 

Aaaooiationofthe  Province  of  Brandenburg). 
3675.  Tbier8chnt«-VeP6in{«(M»rty/or(A«JFVo(«rf»ono/Ant«rti*).   [i] 
fUniTersitfits-Bibliotbek.  (See  Edniglich-PreossiiHibe  Frie- 

drichs-Wilhelms-Universitfit.)] 
3677.  Yerein  Berliner  Bnebh&Ddler  {Berlin  Booktdlerti'  Aatoeim-  ' 

Uon). 
3679.  Vtxeiadeit  A^enUi  nuAWmid&tztaiSoeiety  of  Physieiaiuantl 

Surgeons). 
[Yerein  der Apotheker.    (See  Berliner Apotbeker- Yerein.)] 
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BnUD  {Pnuaia) — Continued. 

3681.  Verein  der  FrensBiecbeD  Beobts- Anvtilte  [PruggianLairyet'M 
Agsociation). 

3683.  Verein  Deotscber  Eisenbahn-VerwaltuTigen  (Association  of 
Oerman  Sailroad  Managers).    \\] 

3685.  Verein  Dentscher  iDgemeaie  {German  Engineers' Aasoeia- 
tion).    [i] 

3687.  Yerein  f&r  die  Gescbicbte  Berlins  {Assoeiati<m  for  the  His- 
tory of  BerUn). 

3689.  Terein  fiir  die  Dentache  Literatur  [Association  for  Oerman 
Literature). 

3691.  Terein  fUr  die  Dentsehe  StatJstik  [Association /or  the  StaOS' 
tics  of  Oermany). 

3693.  Verein  fiir  EiaenbabokuDde  [Association  for  Railroad  Engi- 
neering),   fij 

369C.  Verein  fiir  Feoerbestattnng  (Cremation  Society). 

3697.  Verein  fiir  die  Gescbicbte  der  Mark-Braudenbarg  [Sooi^ 
for  the  History  of  the  Province  of  Brandenburg),    [i] 

3699.  Verein  fuiJyent8cheYol\tBvirtbst!ha.tt  [Association  for  Oer- 
man Popular  Economy). 

3701.  Verein  fiir  Inoere  Medizin  (Association  for  Internal  Medi- 
cine). 

3703.  Verein  fiir  Praktisohe  Thierarzte  [Association  of  Praetical 
Veterinary  Surgeom). 

3705.  Verein  zor  BefSrdeniDg  des  Gartenbaaes  in  den  Kdniglich- 
Prenssiscben  Staaten  [/Society  for  the  Promotion  of  Hor- 
tieulture  in  tke  Boyal  Prussian  States),    [iii] 

3707.  Verein  znr  BefSrdernng  des  Gewerl>efleis8es  [Association 
for  the  Promotion  of  Industry),    [i] 

3709.  Verein  znr  Fiirderung  der  Handeisl'reilieit  [Soaely  for  the 
Promotion  of  Free  Trade). 

3711.  Verein  znr  FoMerang  der  Pbotograpbie  (Society  for  the 
Promotion  of  Photography),    [i] 

3713.  V(>lkBWirt,h8cbafi,licbe  Geselluchaft  [Society  of  Popular 
Economy). 

3715.  Volkswirtbscbsfts-Batb  (Counml  for  Popular  Economy). 

3717.  WiBsenscbafi.licberGentral-Vereiu  [Scientific  Central  Asto- 
eialion). 

3719.  Zteglcr-  und  Kalbbrenner- Verein  [Society  of  Brick  and  Lime 
Kiln  Proprietors),    {ij 

3721.  Zoologiscber  Garten  [Zoological  Garden),    [i] 

3723.  Zoologiscbes  Musenm  der  Universitat  [ZoologicaX  Museum 
of  the  University),    fi] 

t^sMA  (Prussia). 

3726.  Historiscber  Verein  iiir  die  Graiseliaft  Bavensberg  (Hie- 
iorical  Society  of  the  Earldom  of  Ravensberg).      -.  , 
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CORRESPONDENTS. 


Viittrot^MiUiAaAlicber   Vereta    des  Harzes.    DefiiDot 
:$uiwrwi««l  by  Grtifiicbe  Oeffentiicbe  Bibtiothek,  War- 

I  Lodwig  Salvator  (Ludmg  Sahatar  Jftueutn}.    [i] 


j:;3li.  li^KTvs  G««ell8chaft  zar  F^ege  der  Wissenschaft  tm  Eatbo- 
lis4.-hen  DeatBchland  {6&rres  Society  for  tke  PromolAoK 
^Sciencein  Catholic  Qermany). 

$nu.  K.  rr^ussiscbes  Ober-Berg-Amt  ^Boyal  Prussian  Mining 
liepartment). 

StSX  L«odwirtb8cbaftlii;her  Central- Vereio  fUr  Bbeia-PreaBsen 
(Central  Agricvltural  Society  of  Ehenish  Prussia),   [i] 

3T3ft.  Min^'ralogiscbes  Maseiim  und  lustitat  der  nniveniit&t 
(Mineratogical  Museum  ami  Institute  o/  tke  Unieeraity). 

3T3T.  ^aturbistoriscfaerYereiader  PrenssiBcben  Kheiulande  and 
Weatfalena  {Natural  History  Society  of  the  Bheniah 
Provinces  and  Wes^haUa).    [in] 

ST39L  NatnrwisseuflcbafUicber  Verein  [Society  of  Natural  8ei- 
cnces).    [i] 

3T11.  Niederrbeinische  Geaellscbaft  fUr  Natar-  nnd  Heilkande 
{NetherBhenish  Society  of  Natural  and  Medical  Sci- 
ences),   [i] 

3743.  Niwlerrbeinischer  Verein  fUr  ceffentliche  Gesnndbeitspflege 
[NetherRhefiish  Association  for  Public  Hygiene). 

3743.  BedabtioD  des  Archivs  fUr  die  geaammte  Physiologie  des 
Menscben  und  der  Thiere  {Archives  of  the  Physiology  of 
Man  and  Beast),    [i] 
[Uedaktion  des  Troschel'acbeD  Arcbiv — now  in  Berlin.]       . 

3747.  Booieta  Pbilologa  (  Phihlogical  Society). 

3741).  VDlveTeitS.tB'Bibtiothek  {Library  of  the  University),     [iii] 

37Sl>  Verband  der  Aerztlicben  Tereine  im  Bheioland,  Nassan, 
Wefitfalen  und  Lotbringen  {Assoaation  of  Medical  So- 
cieties in  the  Rhenish  Provinces,  Nassau,  Westphalia^  and 
Lorraine). 

3763.  CniveraitSts-Sternwarte  { University  Observatory),    [i] 

37&>V  Verein  von  Altertbumsfreunden  im  Rhetnlande  {Society  of 
Arehaoloffists  of  the  Rhenish  Provinces),    [i] 

[near  Kiel]  {Prussia). 
37S7.  St»mvaTt6  (Observatory),    (i) 

IfUdttborg  a.  Havel  (Prussia). 

3709.  Historisober  Verein  {Hist4yri<X[l  Society),    [i] 
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Smuberg  (Pruttia). 

37C1.  HitttoiiBeherYettia fQt'EimUuA{Sistori4jalSocieti/ of  Erm- 
land). 

3763.  BedaktioD:   "Yereinigte   Franeodorfer  BUkter"  {CniUd 

Frauendorf  Journal  [fotmetlj  in  Praaendorf]. 
kumwhiTBig  (Bntntwkk). 

3764.  Axcbivfiir  AnthropoXogie  {ArcMvet  of  Anthropology). 

3765.  Archiv  fdr  daa  Stadium  der  KenereD'Spracbeu  nml  Utera- 

taTe,n(Arehive«  /ortheStudyo/theModemLangnagesand 
Lilerature). 

3767.  Dentscbe  Oesellsobaft  fUr  Antbiopologie,  Etbnologie  and 
Urgeacbichte  (Oerman  Society  of  Anthropology,  Eth- 
nology, and  Intuitive  Mutory). 

3769.  Deuteche  Omitbologiscbe  Oesellsobaft  (German  Ornitholog- 
ical Society),    [i] 

3771.  GtateabanG^eUschaft {Horticultural  Society).    \i] 

3773.  "Globus." 

3775.  Heizoglicbes  Natarbistoriscbes  Museum  (Ihical  Saturai 
Mittory  iftuettm).     [i] 

3777.  Stadt-Bibliotbek  (City  Library),    [i] 

3779.  Verein  far  Naturwisaeuscbftften  {Society  of  Xatural  Sciencet). 
[i] 

3781.  YereiD  f!ir  offentliche  Gesundheitspflege  im  Herzogtbain 
{Society  far  Pvblie  Hygiene). 

3783.  F.  Tieweg  u.  Sobn  {F.  Yieiceg  <£  Son),     [iii] 
ttnun  (Oermany). 

3785.  Bibliotbek  des  MnRenms  (lAbrary  of  the  Mntemn).    [i] 

3787.  Bremer  Begierang  {Bremen  Government).    [1] 

3788.  Bureau  fiir  Bremiscbe  Statistik  [Bureau  of  Bremen  8tati«- 

ties),  [ij 
3791.  Gartenbaa- Verein  fiir  Bremen  (Bremen  Hortieulturdl  Soci- 

•<»)■  [i] 
3793.  Geographiscbe  Gesetlschaft;  {Geographical  Society),    fi] 

3796.  'Haadela-Kammev  {Chamber  of  Commerce),    [i] 

3797.  Historische  Gesellscbaft  des  Kiiostler-Vereins  {Hittorical 

Society  of  the  Artists'  Union),    [i] 
3799.  Laodwirthscfaafts- Verein  {Agricultural  Society),    [ij 
3801.  Xatonrissenscbaftlicber   Vereiu   {Society   of  Natural  Sci- 
ences],   [i] 
3803.  KordDentcber  Lloyd  Dampfscbiff-GeBellscbaft  {North  Ger- 
man Lloyd  Steamship  Company),    [i] 
3805.  Obsenratorium  der  Kavigations-Scbule  {Observatory  of  tkt 

School  of  Navigation),    [i] 
3807.  Stadt-Bibliotbek  (City  Library),    [iu] 
H.  Mia.  15 U 
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BreslaD  (Prtutia). 

3809.  BlindeD-ADstalt  ( A«ylfim>r  fA«  SUnd).    [i] 

3811.  BotaniBcfaer  Garten  {Botanical  Garden). 

3813.  Breslaner  Diohterachale  {Brmlau  Soliool  of  Poetrjf). 

3815.  Dentscher  jind  OesteireicbiBcher  Alpen-Vemo,  Section 

Breslau  (Qenaan  and  Austrian  Alpine  AetoeiatUm,  Bret- ' 

lau  Section). 
3817.  Koaigljcb-Prenssiscbes    Ober-Berg-Amt    (Soyal  Prugnan 

Mining  Bureau),    [i] 
3819.  LaDdwirthschaftlicherCeDtraiyerein fiirScble8ieD(Cefifr(iI 

AffriaUtural  Society  for  Silesia),    [i]. 
3821.  Physikaliscber  Vereia  (Phytioal  Society). 
3823.  Physiologiscbes  lustitDl  (Physiological  Institute),    [i] 
3835.  Scblesiscber    CeDtxal-Gewerbe-VereiD    (Silesian    Central 

Polytecknical  Society),    [i] 
3827.  ScbleBiscbe  Gesellscbaft  fiir  Vaterlaoaische  Kultor  (J^Io- 

suoi  Society  for  National  Improvement).    [i\ 
3829.  UDiversitfite-Bibliotbek  (University  L^rary).    [iii] 
3831.  Universitate-Sterawarte  ( University  Observatory),    [ij 
3833.  Vereia  fiir  Gescbichte  der  Bildeuden  Kuost  {&)ciety  of  the 

History  of  Plastic  Art). 
3835.  Verein  ftir  Gescbicbte  uod  AlterthUmer  Schlesiena  (Society 

of  Silesian  Ilistory  and  Antiquities). 
3837.  Yerein  1^  das  Maseum  Scblesiscber  Alterthiimer  (Sooietg 

of  the  Museum  of  Silesian  Antiquities),    [i] 
3839.  Verein  fUr  Scblesiscfae  InsektenkODde  (Sodety  of  Silefian 

Entomology),    [i] 
Brombeif  (Prussia). 

3841.  LaudwirtbscbaftUcber  CeDtral-Yereiu  fUrdea  :Netze  Dis- 
trict {Agricultural  Cental   Union  for  the  District  of 

Jfetze).    [i] 
Caiul.    (See  Eassel.) 
Celle  [Prussia). 

.'i8J3.  Jonrual  fUr  die  LandwirtbBchaft  (Agricultural  JoumaV). 
3845.  KiiDiglicbe  LandwirthscliaftB-Gesellscbaft  (Rfyyai  Agricul- 
tural Society).    [iJ 
Chenmiti  (Saxony). 

3847.  Haudwerker- Verein  (Mechanics'  Assomation).    [i] 

3849.  KfiDiglich-SachBisches    Mcteorologisobes    Institat   (Bo^fol 

Saxon  Meteorological  Institute)  [formerly  in  Leipsic].     Iii 
3851.  Naturwissenschaftlicbe  Gesellscbaft  (Society  <^  Natural 

SdCTices).    [i] 
3853.  OefTeotlicbe  HandeU  •  Lobr  ■  Anetalt  (PubUo  Conm^reial 

School),    [i] 
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Cbemiiti  {Saxonp) — Cootioaed. 

3855.  RedaktioQ  der  Deatscben  iDdustrie-Zeitaog  {Oerman  In- 
dustrial Oasette).    [i] 

3857.  Statistisches  Bareao  (Statistical  Bureau).    [\] 

3859.  TechDische  Staats-Lehr-Aostalt  {Sclwol  of  Technoloffy).    [\] 

3861.  Verein  fUr  Gheouiitzer  Gescbicbte  {8o<netyfor  the  History  of 
Cliemnitz).    [i] 
Ogblsns.    (See  Koblenz.) 
Colmsr  {AUaoe). 

3863.  8oci£t4  d'Histoire  KatareUe  de  Colmar  [Colmar  Natural 
Sistory  Society),    [i] 
Ouiig  {Prussia), 

3865.  Central- Verein  West-Preassiscber  Landwirtbe  {Central  As- 
sociation of  West  Prussian  Agriculturists),    [i] 

3867,  Natnrforecbende  Geuellsohaft  {Society  of  Natural  Sciences). 
[iU] 

3869.  Stemwarte  [der  Natarforschenden ' Gesellschaft]  {Observa- 
tory),   [ij 

3871.  WeBt-Preaesisober  Geschicbta-Verein  ( West  Prussian  His- 
torical Society), 
Onaatadt  {Sesse). 

3873.  Oartenbaa-yerelD  [SorticuUural  jSoct«f^).    [ij 

3875.  Grossherzoglicbe  Geatral-Stelle  fUr  Gewerbe  und  Handel 
(Grand  Ducal  Bureau  of  Industry  and  Commerce).    [iJ 

3877.  Grossherzogliobe  Central  Stelle  fiir  die  Landes-Statistik 
{Orand  Ihusai  Bureau  of  Statistics).    [\] 

3879.  GroBsherzogliche  Geologiscbe  Anatalt  {Grand  Ducal  Qeolog- 
ical  Bureau), 

3881.  Grosshetzogltcbe  Hof-  Bibliotbek  {Grand  Ducal  lAbt-ary^. 
[iii] 

3883.  Grossberzoglicbe  TechniBche   Hochscbnle   {Grand   Ducal 
Polytechnicum).    [i] 

3885.  GroBsherzoglicb-Hessischer  Gewerbe-Verein  (Grand  Ducal 
Polytechnical  Society),    [i] 

3887.  Grossberzoglich-Hessisches   KataBter-Amt   {Grand  Ducal 
Bureau  of  Land  Records).    [\] 

3889.  Grossberzoglicbes  Ministenum  des  Aeussern  {Grand  Ducal 
I^reign  Office). 

3891.  Grossherzoglicbes  Mnseum  (Orand  Ducal  Museum),    [\] 

3893.  Historiscber  Verein  flirdasGrossberzogtbam  Hessen  (flits- 
torical  Society  of  the  Grand  Duchy  of  Eesse),    [i] 

3895.  Jabresbericbto  liir  reiue  Obemie  {Ch&nical  Annate). 

3807.  UittelrbeioiBcber  Geologiscber  Verein  {Geological  Societyof 
the  Middle  Rhine). 

3899.  Verein  illr  Erdkunde  und  Verwandte  WJBSenscbaften  (So- 
ciety of  Geographical  a/nd  Kindred  Bdenoei).    [i] 
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DoMan  {AnhaU). 

3901.  Naturbistoriscber  Tereio  (^atorol  ffi«tory  Society),    [i] 
3903.  YereiD  filr  ADbaltisobe  G«8diiobte  ond  Alterthamskiuide 
{Swriet^  of  the  History  and  Antiquitiea  of  Anhalt). 

Do&aneMhingm  {Baden). 

3905.  Yerein  fUr  G«8cbiobte  and  Naturgeschichte  der  Itaar  (So. 
eiety  of  Hittory  and  yatural  History  of  the  Boar).    [i| 

Dortmnnd  {Prvtsia). 

3907.  Hiatoriacber  Yerein  fflr  Dortmnnd  and  die   Ora^haft 

Mark  [Hittorical  Boeiety  of  Dor^wnd  and  the  Earldom 

of  Mark). 
K  (iSonmy). 
3909.  Seine  Mi^estitt  der  Kdnig  von  SacbHeo  {Hit  Mt^aty  the 

King  of  Baaxmy).    [iii] 
3911.  Afrikaniscbe  Gesellschaft  {AfrusoM  Society),    [i] 
3913.  Bezirks- YereiD  zor  Fiirsorge  fUr  die  aus  Straf-  and  Be- 

fttrafaugs-  Anstalten  Entlassenen  (Diatriet  Society  for 

the  Care  of  Discharged  Prisoners), 
3915.  Bl&tter  fiir  Oeflilgelzucht  (Journal  of  Poultry  Culture). 
3917.  Dresdner  Yereio  znm  Scbntz  der  Thiere  (Dresden  Sod^ 

for  the  Protection  of  Animals), 
3919.  Deatscber  and  Oesterreicbischer  Alpen-Yerein,  SectioD 

Dresden  {Dresden  Section  of  the  German- Austrian  Al- 
pine Society). 
3921.  Flora :  Gesellschaft  fUr  Botauik  and  Oartenban  {Botanical 

and  Horticultural  'Society,  "Flora").    [i\ 
3923.  Qebirgs- Yerein  fUr  die  Sacbsiscb-Bobmiscbe  Subweiz  {Mbn- 

taniatic Sooiety  of  SoMmBohemian  StciOceriand). 
3925.  General  Direktloii  der  Kdniglichen  Sammlangen  fiir  Kunst 

nDd"W\9aenBehatt  (Director-General  of  the  Boyai  CoUeo- 

tions  of  Art  and  Sdenee).    [iii] 
3927.  Gesellscbaft  fUr  Botviik  and  Zoologie  {Botanio^  and  Zo- 
ological Society),    [i] 
3929.  Gesellschaft  fiir  Nator-and  Heilknnde  {Society  of  ifatwrol 

and  Medical  Sciences),    [i] 
3931.  Gesellschaft  filr  Sachatscbe  Kircbengescbicbte  (Soeiety^or 

Ecclesiaalieat  History  in  Saaiony). 
3933.  Gewerbe- Yerein  (Polyteahnical  Society),    [i] 
'3935.  Koniglicbea  Eistoriscbes  Mnseam  (Boyal  Hiatorieal   JITti- 

aeum).    [\] 
3937.  Konigliche  I^ndea-Blinden-Anatalt  (Boyal  Asylum  /or  tJke 

Blind),    [i] 
3939.  Koniglicbea  Mtueralogiscb  und  Naturbistorisches  Maaentn 

(BoyaiMineralogicalandNaturalHistoriealMuaettsfn'}.   HI 
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Oniden  (Saxi>Hg) — CoDtJoned. 

3M1.  KJkiigliches  MiDUteriam  des  Aeassem  {Boyal  l^eig» 
Office). 

3913.  KSnigliebes  MiDioterinm  fiir  Cultos  aud  Uuterriclit  (Boyal 
Departmmt  of  Worship  and  Edtuiation). 

3945.  K6niK)iche  OeffeQtlicbe  Bibliothek  (Royal  Public  Li- 
brary),   [iii] 

3947.  Koniglio'je  OekMiomie-Gcsellacbaft  im  Kfinigreich  Sachsen 
{R^al  Saxon  AgricuUwal  Soeietg).    [i] 

3949.  ESniglicbea  Folytecbnikum  {Royal  Polytochnicum).    [i] 

[K6nig!icties   SanitfitsOfficiers-Oorps.      (See   K5Dig]icbA 
Sanita  ts- Direction .)] 

8961.  K6aig]\ohe  S&aH&tBDirection  {Royal  Board  of  Health),    [ij 

3963.  E&Diglichea  Statistiscbes  Bareau  (fioyoZ  Statistieal  Bu- 
reau).   [iJ 

3955.  Koniglicbes  Stenographischea  Institat  {B<fyal  Stmograpkie 
Imtitute).    [iJ 

3967.  Eoaigliches  Topographischee  Bureau  [EriegB-Mlnisteriain] 
{Boyal  Topographical  Bureau). 

3969.  Eonigliehes  Zoologiscbes  und  ADthropoIogischEtbno- 
grapbiscbes  Museum  {Royal  Zoological  and  Anthropo- 
logie-Etknographical  Museum),    (f  j 

3861.  Landes-Uediclnal-OoUegiuin  [NationaX  Medical  Commit- 
tiom).    fi] 

3963.  Hiaisterium  des  Kouiglioben  Hauaes  {Ministry  of  ffte  Royal 
Houtehold).    [i] 

3966.  Natorwiasenscbaftlicbe  Geaellsobaft  "  Isi8"  {"  Jm"  Swrfefy 

of  Natural  Sciences),    [i] 

3967.  Nnmisinatische  Gesellscbaft  {Numiamatie  Society). 

3969.  Oeflfentliche  Handels-Lebr-AuBtalt  der  Drcsdener  Kanf- 

mannacbafc  (Public  Commercial  School  of  ikc  Dresdtat 

MvohanU).    [i] 

3971.  Photograpbisctie  Gesellaobafc  (Photographical  Society),    [i] 

3073.  Bedaktiofi  des  Archiv  fUr  S^baiiwibe  Gesvbicbte  {Arehivea 

of  the  Hittory  of  Saxony). 

3976.  SSclisiacber  Ingenieur  und  Arcbitecteu-Yerein  (Saxon  Ein- 

(fii^eer^  and  Architects  Association).    \\] 

3977.  Verein  fiir  Erdkunde  (Geographical  Society).    [iJ 

3979.  Verein  fiir  Gescbicbte  nud  Topograpbie  Dresdena  and  sei- 
ner Umgebung  (Society  for  the  History  and  Topography 
of  Dresden  and  its  Surroundings). 

3981.  Koaiglicb-Sacbsiscber  Verein  lur  Alterthttmor  {Royal  Saxon 
Antiquarian  Society),    [i] 
IMUibMm  (BeKaria). 

39S3.  "  Pollichia"  Satnrwisseuschaftlicber  Verein  der  Ebeinpfalz 
{"  Pollichia,"  Society  of  Natural  Science  of  the  Rhenish 
Palatinate),    [i] 
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DUss^doif  (PrusaUi). 

3985.  Diisselderfer  Oeschichts-Yereiii  (DiUsMorf  Sutorieal  So- 
ciety). 

3987.  Xiederrheinischer  Verein  fur  offeutliche  Gesuodbeite- 
pfiege  {Netker-Bheniah  Society  of  Public  Hygiene). 

3989.  Bheinisch-WesttSlische  GefaDgniss  OeselUchafC  (BheKitk- 
Wea^halian  Priton  ABtodation), 

3991.  Sternwaite  {Observatory),    [i] 

3993.  Verein  znr  Wahrnng  der  gemelnsamen  wirthschaftlichen 
loteressen  im  Ehetnlaude  and  in  Westfalen  {Society 
of  Eco7U>mical  Interests  in  Rhettish  Prussia  and  West- 
/(Uia). 

3996.  Zweig- Verein  des  Deatscben  Golonial-Vereins  iu  Frank- 

Airt  a.  M.  {Branch  of  the  Oerman  Colonial  Society  of 
Frankfort-onihe-Main). 

EiMoaoli  [Saxe- Weimar). 

3997.  GrossberzoglJches  Carl  -  Friedrtcba  -  Gymnaeiam   {Grand- 

Ducal  Charist  Frederick  Oynmasium). 
3999.  Beal-Gymnnsinm  {^'Reat"  Qymnaaium).    [i] 
4001.  Tbllringer  Wald- Verein  {"  Tkuringer  Wold"  Society). 

Euleben  (Prussia). 

1003.  Verein  fax  Gesohiobte  and  Altertbiiiner  der  Gra&chaft 
Maosfeld  {Sodety  of  the  Sistory  and  AntiqmUes  of  the 
Earldom  ofMansfeld). 

JXbtxtOA  {Prussia). 

4005.  Bergiacher  Gesobichts- Verein  {Berg  Sistorieat  Society).     [i\ 

4007.  Katnrnissenschaftlicber  Verein  vou  Elberfeld  and  Barmen 

{Elberfeld  and  Barmen  Society  of  Natural  Sciences),     [i] 

Udena  [bei  Gr^swald]  {Prussia). 

4009.  Gartenbao- Verein  fUr  itfeavorpOQimern  and  Biigen  (Horti- 
cultural Society  of  Sew  Pomerania  and  Rugen).    [i] 
[LandvirtbscbaftSrAkademie     {Agrieuitural     Aoe^emji). 
Ceased  to  exist.] 
Emdra  {Prussia). 

4011.  Gesellscbaft  fUr  Bitdende  KUnste  and  Vaterlfindische  Alter- 
thUmer  {Society  of  Plastic  Arts  and  National  Antiqui- 
ties),   (i) 
4013.  Natncforschende  Gesellscbaft  {Naturalist^  Society).     ti»i] 

4016.  yavigationa-Scbole  {School  of  Navigation),    [i] 

4017.  Taubstnmmen- Anstalt  {Institutefor  the  Deaf  and  Dumi^).    [i] 

Emi  {Prussia). 

4019.  Bedaktion    der   Balneologischen  Zeitang    {Balneological 

Gazette),    [i] 
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Erbuh  (FesM). 

4021.  Odenwald  Clab  {Odenwald  01^). 
Mtot  (Pnusia)' 

1023.  Allgemeiner  Aerztlicber  Vereio  von  Tbilringen  {General 

Society  of  Physiciajia  of  Thuringia). 
4035.  Akademie   gemeinDiltziger  WisseDSchaften   {Academj/  of 

TSsef^l  ScwjkMg).    [i] 
4027.  Gartenbaa-Verein  (ffiwttcwWuroI  StWtrty).     [i] 
4029.  Qewerbe-Verein  {Polffteeknical  Societt/).    [i] 
4031.  Terein  filr  Gescbichte  and  Altertlinms-KuDde  {Sittorical 

and  ArektBoiogieal  Society),    [i] 
blangan  (Bavaria). 

[Bjologisches  Central-Blatt.    (See  Physiologisches  Insti* 

tnt.)J 
4033.  Physikalisch-Mediciaisohe   Societat   [Pkyaico-Medtcal   8o- 

dety).    [i] 
4035.  Pbysiologiscbes  lostttut  (Phygiological  Institute). 
4037.  TJDiversit&tH-Bibliothek  ( University  Library),    fiii] 
Emsd  a.  d.  Sohr  [Pruuia). 

4039,  FcldmVsser-Verein  {Surveyors'  Society). 

4041.  Historiscber  Verein  fUr  SCadt  uad  Stift  Essen  {Historical 

Sodetj/ of  Eaaen). 
4043.  Verein  filr  Tbierscbutz  and  GeSiigelzucfat  {Society  for  the 

Protection  of  Animals  and  for  the  Culture  of  Poultry). 
Ftukfut-am-lfuji. 

4045.  Allgemeine  Dentache  Patent-  nnd  Masterschntz-Anastel- 

Inug  ( Universal  Patent  and  Pattern  Exhibition),  [i] 
4047.  American  Pnbljc  Library  [formerly  in  Stattgart].  (ij. 
4049.  Dentecbe  Malakozoologiscbe  Gesellscbaft  {German  Malaco- 

zoological  Somety).    [\] 
4051.  Deatscber  Kolooial- Verein  (German  Colonial  Society). 
40S3.  FreiesDeutacbeaHocbstift  {Free  German  "Sochstifi".)'   [i] 
4055.  Gannnbau   Gesellscbaft    "  Flora"    {RorticuUural  Society, 

'^Flora").    [i] 
[GeselUcbaft  fUr  Deatscblands   iittere  GeBchicbtskande. 

(See  Central-Direction  der  Monamenta  Germanise,  in 

Berlin.)] 
4057.  ESnigliche  Eisenbahn-Direction   [Sachseobausen]  {Boyal 

BaUroad  Direction). 
4059,  Jnristiscbe  GesellacbafC  (Jurists'  Society). 
4061.  Kene  Zoologiscbe  Gesellschaf t  (Jfetc  Zoological  Society),    [i] 
4063.  PbysikaliBcheraDdAerztlicber'Verein[P%«u!aIa7^^edJcaI 

Society)  [deposit  its  books  witb  tbe  Senckenbergiscbe 

Bibliotbefc].    [i] 
4005.  Bboinisches  Mnseum  fUr  Pbilologie  {Rhenish  PhUologicai 

Museum).  ,,  ..CtlO^lc 
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Fnnkftirt-Bm-lCaiii — Continned. 

4067.  Senckesborgisohe  Bibliothek  {SencScenberg  Libraty}. 
4069.  Seuckenbergieche  Natarforscbenile  Qesenecbaft  (jSmdtm- 

berg  XaUiralUt^  Society)  [deposits  its  books  wttb  tiie 

Seckenbergische  Bibliotbek].    [iii] 
[Stati8tiBcher'Verein(£totwttcaU.««o<»atM>n) — suae  as 4076]. 
4071.  Verein  filr  Geschicht«  und  AlterthamabaDde  (Hiatorical 

and  Arehaological  Association),    [i] 
4073.  Statistisches  Amt  der  Stadt  Frankftirt  (Statiatioal  Buream 

of  the  Citif  of  Frankfort.) 

4076.  YereiD  llir  Oeographie  and  Statietika  (Society  of  Qcograpkt/ 

and  Statistiet)  [care  of  StadtBibliothek].    [i] 

4077.  TaouQS  Clab  (Taunw  Club). 

4079.  Yerbaod  Deatscber  TouristeQ-Yereiae  (Auodation  of  Qer- 

vujM  Toariat^  Swi^tiet). 
4081.  " Zoologiscber    Osrteo"    [Bedaktion]    (^^ ZooJogicai    Oar- 
den"),    [i] 
Fnnkfurtwi-der-Oder  (Prutaia). 

40S3.  Historisch-Statistiscber  Yerein  (Mistorical  Stattstioal  Aaao- 

dation).    [i] 
4085.  B.audelB-KMamet  [Chamber  of  Commerce),    [i] 
Tnnmberg  (Prtuna). 

[Hlstoiiscber  Yerein  fUr  Ermeland.    (See  Brauosberg.)] 
Praiundorf  (Banaria). 

fKedaktioD  der  Yereioigten  Fraaendorfer  Blfitter  {United 
Frauendorf  Journal).    {See  Braansberg.)} 
Fndberg  (Batrony). 

4087.  Aerztlicher  Yerein  {Physician^  Society). 
4089.  "Anglo  American  Clnb." 
4091.  Bergtn&nniscber  Verein  (Miners'  Aaiociation). 
.     4093.  Freiberger  Altertbams- Yerein  (Freiberg  ArckaologuxU  8i>- 
ciety). 

4096.  ESniglicb-SUcbsiscbe  Berg-Akademie  (Boyal  Baaon  Mining 

Academy),    [iii] 
7rtfbBrg4m-Breugaii  (Baden). 

4097.  Blinden-Beschaftigungu-ADHtalt  (E8tabli»kmentfor  the  Erm- 

ployment  of  the  Blind),    [i] 

4099.  Breisgaa- Yerein  "Schau  in's  Land"  (Breisgau  Bocietijf 
"Schau  t»'«  Land"). 

4101.  Gesellsch^  zur  Beforderung  der  Gescbicbts-,  Altertbnms- 
and  Yolkekunde  von  Freiburg,  dem  Breisgaa  and  den 
angranzendeu  Laudttcbaften  (Society  for  the  Pronu>Ut>m 
of  the  Historical,  Antiquarian,  and  Geographioal  Knotrl- 
edge  of  Freiburg,  the  Bretsf/aUy  and  the  adjacent  Territo- 
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ft«nniTS^]ii'Br«iigaii  (Baden) — GontioDed. 

4103.  G«eellscbaft  zar  BefordeniDg  der  NatarwiBseoBchaftea  {Bo- 
eietyfor  the  PromoHatt  of  Natural  Sdeneet). 

4106.  Eirchlicb-Histanscber   Verein   der   ErzdiScese  Freiburg 

{Sodetgfor  Ecdeaiattical  History  of  Fr«iburff). 

4107.  Natnrforaebetide  Q«aellschaft  {KaturalMtti'  Societjf).    [i] 
4109.  Bedaktion  des  "Artdiiv  fiir  Anthropologie "  {Archive!  of 

Anthropology),    [ij 
4111.  UniTersitfits-Bibliothek  ( Univertitg  Library),    [iij] 
4H3.  VereiD  der  Freiburger  Aerate  (Sijciety  of  Freiburg  Phyri- 
eiana). 
IMdag  (Bavaria). 

4115.  KoDiglich-Bayeriscbe  LandwirthBchaftliche  Gentral-Schtile 
**WeiheDstepban"  {Royal  BatarianAgrieuUural  School 
"  Weihetutephan").    [i] 
fnUbmg  {Seue). 

4117.  Blinden-Anstalt  {Aeylum/or  the  Bling).    [i] 
4119.  Orossberzoglictte  Tauba  turn  men -Anetalt  (Orand  Ducat  In- 
stitution/or the  Deaf  and  Dumb),    [i] 
PrwdiielulLaftai  {Wurtomberg). 

4121.  Verein  fiir  die  Gesdiiohte  des  Bodeosee's  and  seiner  tJinge- 
bnng  {Society  for  the  Hittory  of  Lake  Constance  and  its 
Smirons). 
FnUa  (iVuMta). 

4123.  BboD  Olab  {Bhifn  Club). 

4126.  Yereia  fUr  Katorkoude  (Naturai  Siatorg  Sooiety).    [iJ 
nttik  {Bavaria). 

4127.  Gewerbe-Verein  {Polyteeknical  Aatoeiation).    [i] 
Ova  (BeuBE). 

4129.  FOrstlicb-Beassiscbe   Laades-Begieniiig   {Oovemment  of 

Beuat  Principality). 
4131.  Oesellsobaft  derFreande  der  Natnrwissenscbaften  {Society 

of  the  Friends  of  Satural  Sciences),    [i] 
OiiiiaB  {Beste). 

4133.  Aerztlicher  Verein  der  Provinz  Oberbesseu  {Phgsioiaiuf  So- 

aety  of  the  Province  of  Upper  Hesse). 
4135.  Jahresberiohte  fiber  die  Fortscbritte  der'  reineo  Chemie 

{Awutal  Records  of  the  Progress  of  pure  Chemistry). 
4137.  Oberbessiscbe  OeseliscbaftfUr  Natnr-  nnd  Eeilkonde  {Up- 
per Hesse  8o<nety  of  Natural  and  Medical  Saences).    [iii] 
4139.  Oberbessiscber  Verein  fiir  Localgeschichte  {Upper  Hesse 

LoctU  Historical  Society),    [i] 
4141.  Universitats-Bibliothek  ( University  Library),    [iii] 
4143.  Zoologiscbes  Maseum  {Zoological  Museum),    [i] 
4146.  Zoologiscb-Zootomiscbes  Iiisdtut  der  V nivetait&t  {ZoologiC' 

Zootomical  Institute  of  the  University).  ,   (^"ti(>^lc 
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Otelitt  iPrvaaia). 

4147.  Qartenbao-VereiD  fUr  die  Ober-Lanaitz  {EortieuUureU  Soci- 
ety of  Upper  Lutatia).    [i] 
4149.  GewerbeVereiD  {PoUftecknusal Aisodation).    [i] 
,     4151.  Naturforscbende  Oesellscbaft  (^(i£itralf«t«' SiToiefy).    |iii] 
4163.  Oberlansitzer  Geaellschaft  der  WiaseoBcbafteD  {Seimtifie 
Society  of  Upper  Luaatia).    [ia] 

4165.  Verein  fiir  GeMgelzncIit  {Sooie^fin-  Poultry  Culture),    [i] 

OOttlagaa  (Pruaaia). 

4167.  AathvopoXogiseher  Verein  {Anthropologiail  Society).  [Has 
no  library.]    [i] 

41S9.  "Beitriige  zar  Knnde  der  iDdo-GennaoischeD  Sprachen" 
{Contributions  to  tke  Knowledge  of  the  IndoQermanie 
Language*). 

4161,  BotaDiscber  Oarteo  {Botanical  Qarden). 

4163.  OhemiDcbeB  Laboratoriam  der  TJntversitSt  {Ckemicai  Labo- 
ratory of  the  University). 

4166.  Biblioteca  Mecbanico-Technologico  {Me<^nic-Technoloffieal 

Library). 

4167.  OeogQOStiscbes  Institut  (GeognostictU  Institvte). 

4169.  Qesellachaft  tiir  KircbeorecbtswisHeuscbart  {Sodeiyfor  Ec- 

elesiastieal  Law). 
4171.  Jourual  fHr  Landwirthachaft  {AgrimUural  Journal).    \i\ 
4173.  Eonigliche  bocietiit  der  WiHsenscbafteu  (Boyal  Society  of 

Sciences).  [Transfer all bookstotTniversity Library.]  [ij 

4176.  Ednigtiche  Sternwarte  {Royal  Observatory),    [t] 

4177.  liaodwirthscLaftlicbo  Akademie  {Agricultural  Academy). 
4179.  LaDdwirthBchaftlicb-Chemisches  Laboratorintn  {Laboratory 

of  Agricultural  Chemistry]. 
4181.  Mediciniscb-chimrgiscb-opbthatmologiBCb-gebartebmfliche 

Elinik  {Medical,  Surgical,  Ophtkalmologicai,  Obstetrical 

Clinic). 
4183.  Mineralogisches  Institut  {Mineralogical  Institute). 
4186.  Paleontologiscbes  lostitnt  {Palaontological  Institute). 
41S7.  Pbarmacentischee  Institut  {Pharmaceutical  Institute). 
4189.  "Philologiscber  Anzeiger"  {Philologioal  Qazette). 
4191.  "PbUologns." 
4193.  Physikaliscbes  Institat  {Physical  Institute]. 

4196.  Physiologisches  Institut  {Physiological  Institute). 

4197.  UniversitStB-Bibliothek  {University Library),    [iii] 

4199.  Zeitsebrift  ftir   Wisseoschaftliche   Zoologie    {Journal   o^ 

Scientijie  Zoology). 
4201.  Zoologiscbes  Museam  {Zoohgical  Museum),    [i] 
4203.  Zoologiscb-Zootomiscbes  Ii>stitut  [ZoologicZootomieal  Zt^ 

sHtute).    [i] 
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Gothft  {8ax»-Cobttrg). 

4205.  Almanacb  de  Qotba  (Almanaeh  of  Gotha),    [i] 

4207.  Geographische    Anetalt   (JoBtns  PorthesJ    [GeograpMeal 

HaUAliskment).    [iii] 
4209.  Herzoglicfae  Bibliothek  der  Friedeusiein'schen  SammloD- 

gen  [Ducal  library  of  the  FnedcTutein  CoUeetumt).   [iiij 
fPctetmanu's   Geograpliiscbe   Mittheilungea.    (See   Geo- 

grapbiBche  Austalt.)] 
4211.  Sternwarte  {Observatory),    [i] 
4213.  ThtiriDger  OarteDbaa-Verein  {SortiouUural  Soeivty).    [i] 

OrdfanbOTg-iii-Ponuneni  {Prussia). 

4215.  Fommerscbe  OekoDomiscbe  Oesellachaft  {AgrionUural  So- 
ciety of  Pomerania).    [i] 

firriftwald  (iVuMia). 

4217.  Baltiacher  Central- Yerein  zor  BefSrderang  der  Laadwurth- 

acbaft  {BaUia  Central  Assodatum  for  the  AdvoHeemetU 

of  Agriculture),    [i] 
4219.  Oeograpblscbe  Gesellschaft  {Qeographieal  Society). 
4221.  Geeellschaft  fiir  Pommerscbe-Geechiobte  nad  AltertbomS' 

kaiide  fBiigiscb-Ponimerscbe  Abtheilung]  {Society  qf 

PoToeranian  History  and  Arehceology).    [i] 
4223.  Natnrwissensobaftlicber  Terein  von  Nenvorpommern  and 

Btigen  {Society  of  Natural  Sciences  of  New  Pomerania 

and  Siigen). 
4325.  tTniversitata-Bibliothek  {University  La>rary).    [iii] 

Oraz(SeuM). 

4227.  FtirsUich-Beasa'scbe  Ijandes-Regiening  {Oovernment). 

BnbsB  {Pnatia). 

[LaoBitzer  Gewerbe-Yereiit  {Polytechnical  Society).] 

{Prussia). 
[LaDdwirthscbaftlicbeT  Geatral-VereiD  fOr  Litbaaen  and 
Masaren  ( Central  Agriotdtwal  Assoeiation  of  Lithuania 
and  Masuren).    (See  losterborg.)] 
r  {Mecklenburg). 

4231.  Verein  der  Freande  der  Katnrgesehicbte  Id  Meckleoborg 
[care  of  Opitz  &  Co.,  Gilstrow]  {Society  of  Friends  of 
Natural  History  in  Stecklenburg).    [iii] 
Sdbartadt  {Prussia). 

[Deatacbo  Ornitbologisclie  Oesdlschaft.    (See  Braaoscb* 
weig.)] 
EilHuBrEooher  [Schicabttch  Hall]  ( Wurtemberg). 

4233.  HiBtorificber  Verein  Itir  das  Wiirtembergiscbe  Piaaken 
{Eittorieal  Society  of  Wurtemberg  Franconia).    [ij  ^- 
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HpU»«n-de]vSaaIe  (Prtusia). 

4235.  Dentsclier  Apotheker-Verein  {Oerman  Apothecariea^  Aai*- 

eiation).    [i] 
4237.  Deutsche  Morgenlaadigohe  Gesellschaft  (German  Oriental 

SQ(nety).    [i] 
4239.  Deotscher  Verein  znm  Schutz  der  Vogelwelt  {Oerman  8o- 

detyfor  tke  Protection  of  Birds). 
4241.  Q«8cbicbtlicber  Verein  der  Provinz  Sacbseo  {Siatorieal 

Society  of  tke  PronijKe  of  Saxony). 
4213.  Kaiserlicbe  Leopoldioa  Carolina  Akademie  der  Deatschen 

Natnrforscher  (Imiperial   Leopold-Carolnt  Acaitemy  of 

Oerman  Natnratiatt).    fi"! 

4246.  KSniglicbes  Ober  Berg  Amt  [Royal  Mining  Bureau),    [ij 

4247.  Koniglicbe  Vereinigte  Friedricbs  Uuiveraitat  Halle-Wit- 

temberg  [BiWiothek]  { Unvccraity  Library).    [Hi] 

4248.  Laudwirthschaftlicher  Central-VereiD  fUr  die  Provinz-3aeb- 

sen  (Central  Agricultural  Aaaociation  for  the  Province 

of  Saxony).    [i\ 
4251.  S'atnrforscbende  Gesellscbaft  {Naturalists'  Society).    [m\ 
4263.  KatnrwisseDBchaftlicber  Verein  fiir  Sachsen  nnd  Thiiringen 

(Sdentifie  Association  of  Saxony  and  Thuringia).  [iii] 
4255,  Ornitho'.op8cber  Central- Verein  fur  aawhsen  and  Thiirin- 

f/a  {Central  Ornithological  Association  of  Saxony  and 

Thuringia).    fij 
4257.  Folitisch-Oekonomisches  Seminar  {PoUtic  Economuxd  Sen^ 

inary). 
4259.  Eedaktioo:  "ArobivderPbannacie''("PAorwk«»w*«»IAr- 

o&ive*  "). 
4261.  Bedaktion:«BotanischeZeltnng''(BotantcaI6a2eH«).  [i] 
4263.  Eedaktioo:  "DieNatur"  [Dr.  Karl  MiUler]  ("^ofure").  [i] 
4265.  Eedaktion:  "Zeit8chriftfarDeut8cbePhilologie''("J<mrTiaf 

of  Oerman  Philology"). 
4St67.  Bedaktion :  "  Zeitscbrift  fiir  die  gesammten  Natarwiasen- 

sohaften  "  (Journal  of  Natural  Sciences).    [Formerly  in 

Berlin.] 
4269.  Thilringisch-Bacbsischer   [Geschichta-   und  Altertbums-J 

Verein  fUr  Erforsclinng  des  Vatertandiscben  Alter* 

thnmsund  Erbaltnng  seiner  Deukmale(TAuri«^-Siiia;- 

ontan  [Historical  and  Arclia«)logical\   Society  for  tbo 

ExploraUon  of  National  Antiguity  ani  tke  Preservation 

of  Antiquarian  Monum&its).    [i] 
4271.  Verein  der  Aerzte  im  Begierungsbezirk  Mereeborg  and  in 

dem  Herzogtbnm  Anhalt  [Society  of  Pkysicians  in  tite 

District  of  Merseburg  and  the  Duchy  of  Anhalt). 
4273.  Verein  fUr  Erdknnde  {Geographical  Soiaety).    [ij 
4276.  Verein  fiir  ReformationB-Gescbichte  {Sooie^  for  the  History 

of  tAfl  ^e/brmatton). 


LIST  OF   FOEEIGN   COHEESPONDEMTS.  173 

Hunbni^  {Germans). 

4277.  Antbropologische  Gesellscbaft  {Anthropological  Somety).  [i] 

427d.  Blbliothek  des  Mediemal-Collegiams  (Lttrary  of  the  Medical 
College). 

4281  BItnden-Anstalt  {Institution  for  the  Blind),    [i] 

4283.  CommerZ'Bibliotliek  {CommerdallAbrary).    [iii] 

4285.  Deutsche  Meteorologiscbe  Gesellsobaft  {O&rman  Meteoro- 
logical Society). 

■  4287.  GebnrtBbUlfliche  Gesellschaft  {Oyntecologieal  Bootetfi). 

4288.  Geographiscbe  Gesellschaft  {Oeographioal  Sodetg),    [i] 

4291.  Gesellschaft  fiir  Botanik  {Botanical  Sodety). 

^03k  GesellBcbaft  von  Freauden  der  Geograpbie  {Soeiety  of 
Friends  of  Geography),    [i] 

4295.  Haudels-KBinmer  {Chamber  of  ComTnerce).    [1] 

4297.  JohaDQeam.     [i] 

4299.  MnBeam  Godeffroy.     [i] 

4301.  NaturhiBtorisches  Musenm  [Dr.  Pagenatecber]  {Natural 
History  Museum). 

4303.  NatnrwifMienscbat'tlicber  Yerein  Hambnrg-Altonft  {Ham- 
burg-AlUma  Society  of  Xatwral  Soiauxs).    [iii] 

4305.  ifoid'Deatsche  Seewarte  {North  Oerman  Naval  Observa- 
tory),    [i] 

4307.  Stadt-Bibliothek  (City  Library),    [iii] 

4309.  Sterowarte  {Observatory),    [i] 

4311.  Thierachatz  •  Yerein  {Society  for  the  Protection  of  A»i- 
■  maU).     [i] 

4313.  Yerein  fiir  Hamburgische  Gescbicbte  {Soeiety  for  Han- 
burg's  History),    [i] 

4315.  Yeiein  fiir  Handulsfreiheit  {Free  Trade  Association).    [\] 

4317.  Yerein  fiir  NatarwiasenschafUiohe  TTnterhaltong  {Sooie^ 
for  Seimtifie  Discourse),    [i] 

4319.  Yerein  fiir  OeCfentliche  Oesandheitspflege  (Sooiety  for  Pub- 
lic Hygiene). 

4321.  Yerein  fiir  Siederdeatecbe  Bprachforsohnng  {Society  of  Low 
Oerman  Linguistics). 

Samm  {Prussia). 

t325.  Koniglictaes  Gymnasiam  (.Royal  Oymnagium). 

Btamm  (Hesse). 

4327.  Hanaaer  Bezirks- Yerein  fUr  Heesische  Gesohichte  und 
Laodeskunde  {Eanau  Society  for  Hessian  History  and 
Qeography).  [i] 
4329.  Wetterauer  Gesellscbafb  fiir  die  geeammte  yatarkande 
{ Wetterau  Association  for  Natural  Soienoes  t»  Oen- 
erat).    [i] 
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Haanorer  (Prussia). 

4331.  Architekten-  nnd  iDgenienr-Yerein  (Architecttf  and  Engi- 
neer^ AssodaUon).    [i] 
4333.  Central  MilDzforseher-VereiD  [Central  Nvmismatic  Assoda- 
Uon). 

4336.  Oeographisohe  Gteaellsobaft  {Geographical  Society),    [i] 
[Gtesammt-'Verein  der  Deatschen  Gesohiobts-  nod  Altei> 

tbntOB-Tereine  (Oentrol  Union  of  the  German  Eittori- 
eal  and  Arch<soU}gical  Societies).] 

4337.  Geeellsohaft  flir  gltere  Dentsche  Oescbichtskandd  {Society 

o/Aneieat  German  Sistory). 

4339.  Oesellscbaft  flir  Uikroekopie  (Microscopical  Soeietg).    [i] 

4311.  Oeverbe-Verein  ftir  die  Proviaz-Hannover  (Polytechnic  So- 
ciety of  the  Province  of  Sannover).    [i] 

4343.  HahD'sche  Buchbandlung  (Hahn^a  Bookstore),    [i] 

4345.  Historischer  Yereio  fiir  Niederaachseu  (Historical  Bod^ 
of  Lower  Saxony),    [i] 

4347.  Konigliche  Oeffentliche  Bibliothek  (Royal  FvbUe  Library). 
[iii] 

4349.  Kdnigticbe  Landwirthschafte  Oesellscbaft  (Royal  Agricul- 
tural Sooiety). 

4361.  KQniglivhe  Tecbnische  Eocbschale  (Royal  Polyt«e3mA- 
cum).    [i] 

4363.  "  Kunst  im  Gewerbe  "  (Art  in  Trade). 

4366.  Hatarbistoriecbe  Gesetlscbaft  (Katural  History  Society),    [i] 
4357.  NaturwiSBenscbal'tlicbe    Oesellscbaft  (Society  of  Natural 

Sciences). 
4369.  yiedersfitibsisclier  Aerzte-Yereias-Biiiid  (A«<octaMo»  of  the 

Physician^  Societies  of  Lower  Saaony). 
4361.  Yerein  unalytiacher  Chemiker  in  Sentechland  {Sodetg  of 

Analyti^xi.  OA«mwto  in  Qtirmany). 
4383.  YereiQ  fttr  Sflfentlicbe  Geauodbeitspflege  (Society  of  PubUc 

Hygiene). 
Hodelberg  (Baden). 

4365.  Landwirtbscbaftlicber  Bezirks-Yerein  (Agricultural  8<H)i- 

ety).    [i] 

4367.  NatDrbistoriBch-Medicioisober  Yereiu  (Society  of  Ka^ral 

and  Medical  Sciences),    [i] 
4369.  Irenes  Jabrbacb  flir  Mineralogie,  Geologie  ood  Paleonto- 

]ogie  [Dr.  Rosenbascb]  (Nea  Xear-hook  of  Mineralogy^ 

Geology,  and  PalcBontology).    \\\ 
4371.  Ophtbaltnologtacbe  Gesellscbatl  {OphtkalmologicaX  Sodcty), 
4373.  Pbysiologiacbes  Institut  der  Universitat  (Physiological  Xn- 

stitute  of  the  University). 

4376.  Universitats-Bibliotbek  { University  library),    [iil] 

4377.  Zoologi8cb-ADatomi8cbe8lnstitatderTJuivor8it&t(2iN>lo|fio9- 

Anatomieal  Institute  of  the  University). 
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Hnlbrona  ( Wiirtemberg). 

4379.  Historiscber  Terein  {HUtorical  Society). 
4381.  "  Irrenfreond"  [Friend  of  the  Insane). 
4383.  "HemorabilieD.'' 

lamhnt  {Saxoni/). 

4385.  Hermhoter  Brttder-GemeinBcbaft  {MoranUm  Soeiety).  [i] 

ii(iVuMta}, 
43S7.  Verein  fUr  Kande  der  2Tatar  and  der  Konst  im  Fflrsten- 
tbnm  Hildesheim  nnd  in  der  Btadt  Ooalar  {SfxHety  of 
Natural  Sci^nees  and  Arte  in  tke  PrindpaKty  of  Mildea- 
heim  and  in  the  City  of  Ootlar). 


1  ( WUrtemberg). 

4389.  Kdniglicb-Wartembergiecbe  Land-  and  Fontwirthschaft- 
licbe  Akademle  {S&gal  Academy  of  Agriculture  and 
Forest  Culture),    [i] 

Hohaleitban  (Saxony). 

4381.  Yoigtlandisober  Altorthumsforscbender  Verein  [Voigiland- 
ieh  ArchtBologieal  Society),    [i] 

floBtmrgTor^flp-Hiate  {Pruteia). 

4393.  Yereio  fiir  Oescbiolite  nnd  Alterthamskande  {Society  of 
Sietory  and  Arehteology). 

!■— Mtadt  (Bavaria). 

[Alpen  LaQdwirthachaftliche  Versnchs  -  Station  {Eaperi- 
mental  AgriculturtU  Station).] 

bpbtadt  (Bavaria). 

4395.  Historischer  Verein  (Hietorieal  Society). 

^Mtarbttf  (Prueeia). 

4397.  Alterthnms-GeseUacbaft  (Sietorieal  Society). 

4399.  LandwirthBobaftlicber  Central- Verein  fQr  Litbanen    nnd 

Maaaren  (Central  Agrieultural  Society  of  Lithuania  and 

Maturen).    [ij 

SntK  {Prmaeia). 

4401.  Oekonomisob-Patriotiscbe  Gesellscbaft  fUr  daa  Ftlrsten- 
thnm  Schweidnits  nnd  Janer  (Eeonotnie-PtOriotio  Aeeo- 
eiation  of  the  Principality  of  SehtceidnitzaMdJauer).   [i] 
fim  (Sate -Weimar). 

4403.  Allgemeiner  Deatscher  Apotbeker- Verein  ( E7iijfer<al  Ger- 
man Apothecaries  Aatodation).    [i] 
4406.  Aoatomiaches  Institnt  der  UniversitKt  (Anatomical  Inttt- 
tute  of  thf  Pn*wr*«y). 
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J«ns  (iSSiLW-  Weimar) — Continned. 

4407.  Oeograpbiscbe  Oesellschaft  fHx  ThilriBgen  {Qeograpkieai 

Society  of  Thuririgia). 
4409.  Grossherzoglich  -  Siicbsisches     Mineial<^8chea     Maeeam 

{Grand  Ducal  Mineralogical  Museum). 
4411.  Jeoaische  Zeitechrift  fiir  Medicin  and  KatQrwiBsenscbaften 

{JetM  Oazette  of  Medical  and  Natural  Sciences), 
4413.  Laadwirtbscbaftliche  lostitut  {Agricultural  Inttitvte).  [i] 
4415.  MediciDisoh-Naturwissenschaftliche  Gesellflchaft  {Soeietj/  of 

Medical  and  Natural  Sdfnees).    [Tranafers  fill  books  to 

the  University  Library.]    [i] 
4417.  Pbarmaceutiw^-Iil'atarwiBsenBohaAIicberyerein  {Sodetj/of 

Pharmacy  and  Jfatur^d  Sdetices).    [i] 
4419.  Bedaktion:  -'Archiv  der  Pbannacie"  (Archivet  of  Phta-- 

macy).    [ij 
4421.  Eedabtion:  "Zeitecbrifl  flit  Deutsche  Landwirtie"  {Jour- 
nal of  German  Agriculturists),    [i] 
4423.  Statistiscbes    Bureau    der    Yereinigtea    Thttringlaoben 

Staaten  {Statistical  Bureau  of  the  United  Thmingion 

States),    [i] 

4426.  Thiiriuger  Pischerei-Verein  {Thuringian  Fishery  Associa- 

tion),    [i] 

4427.  Universitata-Bibliothek  ( Univerrity  library),    [i] 

4429.  YereiD  filr  Thiiringiscbe    Geschichte    und  Alterthums- 

kande  {Society  of  Thuringian  History  and  Arehm>t- 

ogy).    fi] 
EaUa  {Saxe-Altenburg). 

4431.  Gescbichts-  nnd  Alterthumsforschender-  Yemin  za  Kafala 

nod  Boda  {KahUi  and  Boda  Society  of  History  and  Ar- 

chasology). 

Kaiienlanteni  {Bavaria). 

1433.  Yerein  pflalziscber  Aerzte  {Asao<nai,ion  of  PhysidoHs  of  the 
Palatinate). 

Xsrlsiuhe  {Baden). 

4436.  Allgemeiuer  Landes- Yerein  der  Badiscbeo  Aente  ( Oenermt 

Assoeiation  of  the  Physidmu  of  Baden). 

4437.  Badisohe  Geograpbische  Gesellsobaft  {Baden  QeographiotU 

Society). 

4439.  "  Botanischer  Jabresbericht "  (Botanical  AnnwU). 

4441.  Oentral-Bureaa  Hir  Meteorologie  and  Hydrograpbie  {Cen- 
tral Bureau  of  Meteorology  and  Hydrography).    \  i] 

4443.  Gewerbe -Yerein  {Polytechnical  Society),    [i] 

444S.  Grossherzoglicti-BadiHches  Couservatorinm  der  'AItert.hU- 
mer  {Baden  Grand  i>KCA[  (Conservatory  of  AnMguv. 


ties).    \i] 
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Ksrlimlw  {Baden) — Continaed. 

4447.  Gros&herzoglich-Badisches    Mmisterium    dea    Aeosseren 

[Baden  Grand  Ducal  Foreign  Qffiee). 
4449.  Grosaherzoglicb-Badischea  MimBterium  fUr  Ja^tiz,  Knltua, 

and  Unterticht  {Baden  Grand  Dueal  Depar^tent  of 

Justice,  Worship,  and  Education). 
4451.  Groasheizoglich-Badische  Polytecbnische  Schnle  (Badm 

Grand  Ducal  Polytechnic  School),    [ij 
4453.  Growlierzoglich-Badiache  Begi^roDg  {Badtn  Grand  Dueal 

Government),    [i] 
4455.  Qroesherzoglich-BadiadieB  Statistiscbes  Bureau  des  Han- 

dels-MiDisteriama  {Sad^n  Grand  Ducal  Statittieal  Bu- 
reau of  the  Department  of  Commerce),    [i] 
4457.  Grossberzoglicb  -  Badisches     Topographiaohes      Bareaa 

{Grand  Ducal  Topographic  Bureau). 
4459.  Grossberzoglicbe  OeBtral-Stelle.  fUr  die  Landvirtbachaft 

{Grand  Ducal  Bureau  of  Agriculture),    [i] 
4461.  Grossberzoglicbea   Gvmnaslam    {Grand  Ducal  Gymnaai- 

.a).    [iJ 
4463.  GroBBbeizogliohe    Hof-    nnd    Landes- Bibliotbek  {Grand 

Ducal  and  National  Library),    [iii] 
4465.  HaDdels-Kammer  {Chamber  of  Commerce),    [i] 

[Meteorologische  Office.    (See  Central-Bureaa  fUr  Meteor- 
ology, etc.)] 
4467.  Natarwisseoscliaftlioher  Vereio   (Sooiety  of  I^atural  Soi- 

encea).    [i] 
4469.  Ober  BirectioD  der  Waseer-  and  Strasaen-Bautea  (Depart- 

nent  of  Public  Works). 
4471.  Sternv&rte  {Observatorg).    [i] 
4473.  VereiD  Badiacher  Tbierfirzte  {Baden  Societg  of  Veterinary 

Surgeons). 
4475.  Wisaeiischaftiicher    Frediger-Vereiu  der    Evaiigeliaoheti 

GeLstlicbkeit  Badeos  {Bcientifio  Society  of  EvangeUo 

Ministers). 
4477.  "  Zeitachrift  fUr  Wiaseuacliaftlicbe  Geographie  **  {Journal 

of  Seienti^  Geography). 

TwBl  {Pruieia). 

4479.  "BotaniBches  Central- Btatt"  {Botanical  Journal). 

4481.  Eaaaeler  Geometer- Vereio  {Surveyors'  Society). 

4483.  LaDdwirtbachaftlicherCentral-Terein  {Cmtral Agricultural 

Auoeiation).    [Transfers  all  books  to  the  Stfindiscbe 

Landes-Bibliotbek.] 
4485.  "Malacozoologiacbe  Blotter"  (Jfalocoloj^teal  Journal),   [i] 
4487.  "  Paleontographica  "  {Paleontographical  Journal). 
44S9.  Stfindiacbe  Laodes-Bibliotbek  {National  Library).    [iii| 
H.  Mia.  15 la 
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Kuwl  {Pni$ria) — Contiaaed. 

4491.  Yereio  fUr  Hesaiecfae  Gescbichte  uad  Landeskande  (Societg 

of  Beuian  History  imd  Geography).    \i] 
4493.  Verein  (Ur  Natnrkande  {N^atural  Miatory  Society),    [i] 

JUl{Pna»ia). 

4495.  "  AstrcatoiniBche  yaobricliten  "  {Aatronomioal  News). 

4497.  Deatscber  Samariter-Yerein  (German  Samaritan  Associa- 
tion). 

4601.  Oesellsdiaft  ftir  Schleswig-HoUtein-Laaenbargiscbe  Gk>- 
schichte  {Society  for  the  History  of  Sleswt^-Holetein- 
Laaenburff).    [\] 

4603.  OesellBctaaft  fiir  Kieler  Stadtgeschichte  {Local  Historical 
Society). 

4605.  ESniglicbe  Sternwarte  [Royal  Obsereatory).    [\] 

4607.  MinUterial-KoDitniseioa  znr  wisseiiBchaftlichen  TJntersa* 
cliiiDg  der  Deatfichen  Meere  {Ministerial  Commission 
for  the  Sdentijio  Exploration  of  the  German  Seas),  [i] 

4609.  KatnrwisBenschaftlicher  YereiD  flir  Scbleswig-HolsteiD 
{Sleswick-Holstein  Society  of  Natural  Sciences),    [ij 

4511.  Provinzial  BUnden-ADStalt  fOr  Scbleflwig-Holstein  {Sles- 
tcick-Holstein  Institution  Jvr  the  Blind),    [i] 

4613.  Eedaktion  :  "  Schnlzeitnug  "  {School  Gazette).    [iJ 

4S16.  Bcbleswig-Holsteiuscber  LaDdwirtbscbaftlicber  General- 
Vereia  {Slesunck-Holstein  Agricultural  Association),    [i] 

4617.  Schleswig  -  HoleteiDBcbes  Mnseam  vaterlSodiaeber  Alter- 
thiimer  {Sleswiok-HolateiH  Museum  ofSationed  Antiqui' 
ties),    [i] 

4619.  TlDiversitfits-Bibliotbek  ( University  L3>rary).    [iiij 

4621.  Zoologiscbea  laatitnt  der  TJniversit&t  {Zoological  Institute 
of  the  University),    [i] 

4623.  Yerein  Scbleswig-Holsteinscher  Aerzte  {Pkysicians'  Asso- 
ciation of  SUsmck-Holstcin). 

4626.  YereiD  fiir  Geograpbie  nod  KatorwisseDSchaften  {Associa- 

tion of  Geography  and  Natural  Sderuxs). 

Xlftiuthal  (Prussia). 

4627.  Bei^-Akademie  (Jlftfttn^  Academy),    [i] 
[NaturwisBeoBcbaftlicber  YereiD.    (See  Berg-  nnd  Biltten- 

m^DDiscbet  Yereio.)] 
4629.  Berg-  nod   HUtteiimaDDiscber  Yerein  "Mtga"  [formerly 
IIatturwiB6eD8cbaftlicber  Yerein]  (Mining  Sweety  *'JI£a- 
>")■    [i] 

Eobleni  {Fnistia). 

,  4631.  Ifatorhistoriscber  Yerein  (JUratmral  History  Sooietf/).    [i] 
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Kobug  {SaxeCoburg-Ootha). 

4533.  Deatscber  Geometer- Verein  (Oerman  Surveson'  Society). 
1535.  Authropologischer  Verein  {Anthropological  Society). 
4637.  Knn&t'  und  Gewerbe- Verein  [Society  for  Art  and  TVode).  [t] 
[Verein  filr  Ifatarkonde  im  Herzogtbatn  Saebaen  [Sodetg 
of  Natural  Sdtaeea  in  tke  Ducky  o/  Saxe-Coburg-Qotha), 
(Defunct)] 
4539.  Verein  fiir  Wetterkande  (Meteorologieal  Society). 

IBbt  (iVHMUt). 

4641.  Oesdtschaft  fiir  Bheinlsche  Gescbicbtsknnde  (Society  for 

Bhenith  Hittory). 
[Historieober  Verein  fUr  den  Niederrhein  {Hittorieal  Society 

of  the  Lower  Rhine).    (Defnnct)] 
4645.  Bedaktion:  "  Gorrespondenz-Blatt  des  Kiederrbeinischen 

Vereins  fiir  OefFentliche  Gesnndheitspflege"  {Organ  of 

the  Nether-Bheniah  Society  of  Puilie  Sygiene).    [ij 
4647.  Bedaktion:  " Wocbenacbrift  fflr  Astronomie  nnd  Meteoro- 

logie  "  ( Weekly  Journal  of  Astronomy  and  MeteoroUtgy), 

XlRig«berg-in-PreDiHn  (iVuuia). 

4649.  Alterthama-GesellBcbaft  "Pmsaia"  {Archteologitxii  Soeit^ 

^^Prvstia  "). 
4661.  Fisberei- Verein  ftlr  die  Frorinz  Preaaaea  {Fishery  Associ- 
ation of  the  Province  of  Prussia),    [i] 
4553.  Koniglicbe  [OatpreussiscbeJ    Fbysikaliscb-Oekonomische 

Gesellschaft  [Boyal  Physico-lloonomioal  Society),  [iii] 
4555.  OstpreaBsiscber    Landwirthscbaftlicfaer    ('entral-Verein 

{Central  Agricultural  Society  of  East  Prussia),    [i] 
4S57.  Prenssischer  Provinzial-Verein  ftlr  den  Blinden-Uotemcht 

{Prussian  Provincial  Society  for  the  Instrvotion  of  the 

Blind),    [i] 
4559.  Bedaktion:   "Land-  and  Forstwirtbscbaftliche  Zeitung** 

{Agricultural  and  Forestry  Qasette). 
4561.  Universitata-BibliotLek  ( University  LUirary).    [iii] 
4563.  TJniversitats-Sternwarte  ( University  Observatory),    fi] 
4565.  Verein  fiir  die  Gescbichte  von  Oat  nnd  West  Preuesen  {As- 

meiationfor  the  History  of  East  and  West  Prussia). 


HBaden). 

4967.  Milnsterbaa-Verein  {Cathedral  Building  So<nety.) 
1569.  Weaaenbergische   Stadt-Bibllotbek  {Wessenberg  City  Li- 
brary).   [iJ 

Unik  {near  Poeen,  Prussia). 

4571.  Bibliot€ca  E6rni9ka  {K6rnick  LHyrary),    [ill] 

lakr  {Baden). 

1573.  "Zeitacbrift  fiirGeographie"  {Qeographioal  0a«0tto>.  ,  ^ 
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Luidihttt  (Bavaria). 

4576.  Botaoischer  Yerein  (Botanical  Society),    [i] 

4577.  Historisclier  Yereio  iHr  \iederbaiem  (Historical  Soeietg  of 

Lower  Bavaria),    [i] 

Laningea  (Ba/oaria). 

4679.  Verein  fUr  Natarwissenschaftliche  Zwecke  (jSwjWyo/ffo*- 

uroI  Bdoioai).    [i] 
Ldpiig  (Saxony). 

4681.  Dr.  Felix  Fltlgel  [39  Sidonien  StraBse]  (Agent  of  tbe  Smitb- 

HODiao  Institntion).    [iii] 
46S3.  AetroDomJBCbe  Geaellschaft  (Attrtmomical  Soeit^).    [i] 
4685.  Borsen-Veretn  der  DeatBohen  Bucbhftadler  (Exchange  Soci- 
ety of  the  German  BookteUen). 
4587.  F.  A.  Brockbaas  Verlags-Bachhandloiig  (F.  A.  Brockhaiu? 

Publishing  House),    [iiij 
4689.  Oentral-Musenm  fUr  Ydlberkoiide  (Central  Museum  of  Eth- 

nohgy).    [i] 
4591.  Central-YeieiD  DeotBcber  Zabnarate  (Central  Assooiation 

of  Qermaat  Dentists).    \i] 
4693.  Ceotral- Yerein  fUr  Bomoopatbiscbe  Aerzte  Dentsobbuid 

{Central  Society  of  Eomteopatkie  Phyaiotaas). 
4695.  Deatscbe  GeseUschaft  zur  Erforscbnng  vaterl&ndiBcher 

Spracbe  and  AlterthUmer  (Society  far  the  Exploration 

oftba  German  Language  and  Arch<Boloffy). 
[DeatecheMorgeuI&ndiache  GeseUschaft.  (To  be  addressed 

in  Halle  a.  d.  S.j 
4597.  Deutscher  and   Oesterreichiscber  Alpen-Yereio,  KectJon 

Leipzig  (L^psic  Section,  Oerman  and  Austrian  Alpirus 

Association). 
4599.  Deutscher  Yerein   zor   Erforscbang  Palestiaa's  (Oerman 

Society  for  the  Exploration  of  Palestine). 
4601.  Wjlbelm  Engeltnaun  Yerlags-BncbhandluDg  ( WilUam  En- 

gelmann's  Publishiny  House),    [iii] 
4603.  Fiirstlich    Jablouowski'scbe    GeseUscbaft    tier    Wissen- 

schaften    (Prince    of  JabUmowsMs   Society    of  Soi- 

ences).    fi] 
4605.  Geologische  LaadeB-UntersoRhuDg  des  KSnigreicbs  Saoli- 

sen  (Geological  Exploration  of  (Ac  Kingdom  of  Saxony). 

4607.  GeseUscbaft  fUr  GebartshUlfe  (Society  of  Obstetrics). 

4609.  HandeU-Kammer  [Chamber  of  Commerce),    [i] 

4611.  KSniglicb-S&cheische    GeseUscbaft  der  WisseDsohaften 

(JRoytd  Saxon  Society  of  Sciences),    [iii] 
4613.  Landwirtbsohaftlicber    £rei8- Yerein    {AgrioulUiral  Sooi~ 

ety).    fi] 
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(JSoiomg)— Continued, 
4616.  LaDdwirthBchafUiche  lostitat  der  UDirersit&t  (AgricHlt- 
iirol  ItuHtute  of  Ou  Umversits).  [i] 
[LeJpdger  Zveigrereio  der  Oesellecbsft  fUr  Yerbreitnng 
von  VoIksbUdang  {Leipsic  Branch  of  the  Society  for 
the  Diffution  of  the  KnowileSge  among  PeopU).  (See 
Verein  fiir  Volkswohl.)] 

4619.  Medicini^cbe  Gesellschaft  {Medical  Society),    [i] 
[MeteorologiBChes  lostitat.    (Trausferred  In  ChemQitz.)] 

4621.  Mineralogisches  Maseam  [Mineralogieal  Museum),    [i] 
4623.  UTatarforschende  Oeaellscbaft  {Naturali»t^  Society),    [i] 

4620.  Ueffentliche    Handets-Lehr-AQstalt  (PvMio  Commeroial 

School).    \i] 
4627.  Physiologiecbe  Aoatalt  (Phyatologieal  InttitHte).    [i] 
4629.  Foljtecbmsche  Oesellscbaft  [Polytedinieai  So(Hety).    [i] 
4631.  Bedaktion :  *'  Aerztliches  Yereios-Blatt  fiir  Deotacbland  " 

{Jow^nal  of  Medical  Sodetiet  t»  Oermatty).    [i] 
4633.  Bedaktion:  "AnDaIenderObemieandFbarmacie''(^finaIf 

of  Ohemittry  and  Pharmacy). 

4636.  BedaktioD:  "Arcbiv  der  Matbematik  and  Pbysik"  {Ar- 

chitea  of  Mathematics  and  Physics),    [i] 

4637.  Bedaktion:  "Arcbiv  fUr  Anatomie,  Pbysiologie  and  with 

senflcbafUicfae  Medicin  "  [Yeit  n.  Co.]  {Archives  of  Anat- 
omy, Physiology,  and  Medical  Sdettces).    fi] 

4639.  Bedaktion:  "Arcbiv  ftlr  Sachsiscbe  GeBcbicbte''{J.rcft(v«« 
of  Saxon  History). 

4641.  Bedaktion :  "  Ana  Allen  Welttheilen  »  ("iVw»  aXl  Pa/rU  of 
tte  Globe"). 

4643.  Bedaktion : "  Berg-  und  Hitttenm&nniBcbeZeitnng"  (Mining 
and  'Sm^ing  Journal). 

4645.  Bedaktion:  "Dentsobe  ViertaUahrsscbrift  fUr  Zahnheil- 
kimde''(Geriiiaii  Quarterly  JourruU  of  Dmtittry). 

4647.  Bedaktion ;  "  Dentsobes  Arcbiv  fiir  Kliniscbe  Medicin" 
(Oerman  Archives  of  Clinical  Medicine),    [i] 

4649.  BedactJon:  "Gaea,  Nator  and  Lebeo"  {Oaa,  Nature  and 
W6). 

4661.  Bedaktion :  "  Internationale  Zeitscbrift  fiir  Allgemeine 
Sprochwissenscbaft"  (IntemaUonaX  Gazette  of  Lin- 
guistics). 

4663.  Bedaktion :  "Jabrbiicher  &i  Wissensobaftliobe  Botanik" 
(ANNob  0/  Soientifie  Botany),    [i] 

4666.  Bedaktion :  "  KosmoB,"  Zeitscbrift  fdr  Natnrwissenacbaft 

(Kosmos,  Journal  of  Natural  Sciences). 

4667.  Bedaktion:   "Magazin  fUr  die   Literatur  des  Auslands" 

(Magazine  for  the  Literature  of  Foreign  Countries),  [i] 
4660.  Bedaktion:  " Morpbologiscbes  Jabrbacb"  (MorphologiciU 
AimuU).  ^ 


182  LMT  OF  FOBEIQN  CORREBPONDENTS. 

Laipng  (Saamy) — GoDtiuned. 

4661.  Bedaktion:    "Nene   Deutsche  Oewerbe-Zeitnng"  (JITew 

German  Induatriai  Oazette). 
4663.  Bedaktion :  "  Seae  JahrbQcher  fiir  Philologie  nnd  Feda- 

gogik"  (Jr«uf  Annual  of  Philology  and  Pedagogy). 

4666.  Bedaktion :  *<  PoggeudorfTs  Beiblatter  za  den  Annaleo 

der  Physik  and  Chemie"  {Poggendorft  SupplammU  to 
tfta  Annals  o/Physiet  and  Ohemitry),    [i] 
[Bedaktion:  " Polytechnischea  Oentral-Blatt "  {Polyteehnie 
Central  Gazette).    (DiBCODtinaed.)] 

4667.  Bedaktion :   "  Bepertoriam  der  Techniscben,  Mathemati- 

scben,  nnd  iTatnrwisaenschaftliohen  Literator"  {Re- 
pertory of  tke  Teo&nfcoJ,  Matitematioal,  and  Ifatural 
Seienee  Literature). 

4669.  Bedaktion :  "  Zeitschrift  fUr  ^gyptische  Sprach-  nnd  AI- 
tertbumsknude"  (Journal  of  Egyptian  Linguisttca  and 
Archaology). 

4671.  Bedaktion :  "  Zeitecbrift  fUr  Erystallographie  tind  Hine- 
ralogie"  {Journal  of  Crystallography  and  Mineralogy). 

4673.  Bedaktion ;  "  Zeitttcbrift  filr  wiesenschaftUcbe  Zoologie" 
(Joumai  of  Seientifie  Zoology),    [i] 

4675.  Stadt'Bibliothek  {City  Library),    [iii] 

4677.  SSchsiBcber  Iiigenieur-  und  Architekten-Verein  {Soeioty  of 
Saxon  Engineers  and  Arekitecta). 

4679.  StSdtiBcbe  Keal-Schule  {City  "Real"  School),    [i] 

4681.  St&dtiscbeB  Gymnasiam  {City  Gymnasiutn).    [i] 

4683.  StatistisclieB  Bnreaa  {Statistical  Bureau),    [i] 

4686.  '£aab6tammeB-Aaatn\t{Instituteforths  Deaf  and  Dumb),  [i] 

4687.  UniversitJitB-Bibliotbek  {University  Library).      [Does  not 

want  sncb  publications  as  are  sent  to  the  Boyal  Saxon 
Society  of  Sciences.] 
4689.  UniTersitSte-Stemwarte  ( University  Observatory).    [Trans- 
fers books  to  the  Boyal  Saxon  Meteorological  Institata.] 
4691.  Yerein  der  Bncbh^ndler  {BooJcaellera^  AssociaMon). 
4693.  Yerein  fUr  Anthropologie  {Anthr<^logic(d  Society),    [ij 
469B.  Yerein  filr  Brdkunde  {Geographical  Society),    [i] 
4697.  Yerein  fiir  die  Geschichte  Leipzig's  {Society  for  the  History 
ofLeipsic).    [i] 

4699.  Yerein  fitr  Yolkakinderg&rten  {Society  of  Kindergarten),    [i] 

4700.  YereinfarVolk8wohl(iSiwirty/or(Jl«  WeifareofthePeopI^^, 

[Formerly:  Leipziger  Zweigverein  der  Graellscbaftfilr 
Yerbreitong  von  Yolksbildnng.]     [i] 

4701.  Zoologiscber  Anzeiger  (Ziwlojiioal  journal),    [i] 

4703.  Gescbicbts-  nnd  Alterthums- Yerein  {Historical  and  Areh4»~ 
ological  Society).    [iJ  ,-  , 
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Liagnlti  (Pnu»ia). 

4705.  Landwirthsohaftlicher  Yereio  (Affriculturai  Soeietg),    [i] 
lindsQ  {Bavaria). 

[Yereiu  fOr  die  Oesobiohte  dee  Bodensees  nnd  seioer  TTm- 
iiebang.    (See  FriedrichsbafeD.}] 
Lttbeek. 

4707.  Geographiache  GeseUscltaft  [Qeographical  Sooietg). 

4700.  Oeaellschaft  znr  BefSrdernng  gemeiniiiltziger  Thfitdgkeit 

{Soeietsfor  the  Advancement  of  Useful  Industry),    [i] 
4711.  Hansiscber  Oeschicbts-Verein  {Hante  Historical  Sooietg). 
4713.  'Satarbisboriaches'i/lusoum  {Museum  of  Natural  History),  [i] 
4710.  Stadt-BibUotbeb  {Citj/  lAbrary).    [i] 
4717.  Verein  fUr  LUbockiscbe  GeBchicbte  oud  Altertbamskimde 
{Societff  of  L&6eek  History  and  Arohaology).    [i] 
ItfDabnrff  {Prvssia). 

[AltertbDms-Vereio.    (DiBsolved.)] 
4710.  HnseoDi-Vereiu  {Museum  Society).    [1] 
4721.  KatorwiasenscbaitlicbQr  Verein   (Society  of  IfattirtU  Sci- 
ences),   [i] 


4723.  iDstitnt  Loxembonrgeois,  Section  Uistoriqae  {Institute  of 
LuxenUturg,  Historical  Division),    [i] 

4726.  Institnt  Loxembonrgeois,  Section  des  Sciences  ^Natarelles 

et  Matb^matiqaes  {Luxemburg  Institute,  Division  of 
StAural  Sciences  and  Mathematics),    [i] 

4727.  Soci6t6  de  Botanique  dn  Orand-Dnob6  de  Lazemboorg 

{Botanical    Society   of  the    Grand    DwAy  of  Luxem- 
burg),   [i] 
{Prussia). 

4729.  Natorvissenscbaftlicber  Verein  {Society  of  Natural  Set- 
m»).    ri] 

4731.  Verein  fUr  die  Gescbicfate  and  Altertbomsknode  des  Her- 
zogtfanms  and  Erzstifts  Magdebarg  {Magdeburg  Society 
of  History  and  Arcbonhgy). 

4733.  Verein  fiir  Latadwirthscbaftltcbe  Wetterkonde  in  der  Fro- 
vioz  Saclisen,  den  SScbsiscben  OrosBberzog-,  Herzog- 
ond  FtirstenthflmerD,  den  Herzogthlimern  Anhalt 
nnd  Brannschweig,  and  der  Uckermark  (Association 
of  Agricultural  Meteorology,  £e.). 

4735.  Verein  fUr  Oeffentlicbe  Gesnndbeitspfiege  (Association  of 
Public  Hygiene). 

{Hesse). 

4737.  Grossheraoglicbe  Handets-Kammer  (Orand  Ducal  Oha/mber 

of  Commerce),    [i] 

4738.  Vereiu  znr  Errorscbuitg  der  Bbeioiscfaen  Gescbicbte  and 

Altertbiimer  (Society  for  Research  in  Khmish  History  , 
and  Arohaology).    [i] 
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Mtnoheim  {Sadat). 

4711.  GrosBherzogliobeB   GymnaBiam   (Qrand  Ihtcal   Oymna$i- 
um).    [i] 
[Stemwarte  (Observatory).    (In  Karlsrahe.)] 
4743.  Ver^  fOr  Natorkimde  {Saotelg  of  Natural  Soimus).    [i] 

Htxhtttg  [Prunia). 

4746.  Gesdlaobaft  znr  Bef5rdernng  der  gesammten  Natorwis- 
seDscbaften  {Society  for  the  Adcancement  of  Ifatural 
Soienoet).    [iii] 

4746.  Sternwarte  (Obtermitory). 

4747.  Univeraitats-Bibliothek  (P«tMr»t^iiftrory).    [iii] 

4749.  YertanKurhtisaiBchetllbitirSazte  (Boeiety  of  Veterinary  Bttr- 
geone). 

Marienbnrg  {Prvatia). 

4761.  Historiacher  Verein  fSr  den  Begiemngs-Bezirk  Marien- 

werder    {RUtorieal  Aaaoeiation  for   the  District  of 

Marienicerder). 
4763.  Taubatnmmen-Anstalt  (Insti^tion  for  the  Deaf  and  I>umb). 

Heenbnrg  {Baden). 

4765.  Grosaberzoglich  -  Badiscbe    Allgemeine     Taubstammen - 

Anstalt   ((Trond   Dw<d   Institute  for    the  Deaf  and 
Dumb),    [i] 

Keuiingeii  (Saxe-Meiningen). 

4757.  Hennebergiscber  Alterthomsforscfaender  Yerein  [Settne- 

berg  Arch4BoU}gieal  Society),    [i] 
4769.  Herzoglicbe  Schloss-Bibliotbek  {Ducal  Library). 
4761.  Herzogliches  Statistisches  Bnreaa  {Ducal  StoHstical  Bu- 
reau). 
4763.  Landwirthscbaftticber  Verein  (^(/rtcuUtiral  Society). 

4766.  Natnrforschender- Yerein  (NaturalitUf  Society). 

4767.  Stiadt-Bibliotbek(CT^Xtftrary). 

4769.  Yerein  fUr  Fomologie  and  Gartenbaa  {PomoJogieal  and 
Sortieultural  Society),    [i] 

Heifun  {Saxoi^). 

4771.  Gesellschaft  "Isis"  {"Tais"  Society).    \m\ 
4773.  Yerein  fUr  die  Gescbicfate  der  Stadt  Meissen  {Society  fat 
the  Sittory  of  the  City  of  Meissm). 

Mets  {Iiorraine). 

4776.  Acad4inie  de  Metz  {Academy  ofMetz).    [Hi] 

4777.  Bibliotb^ue  de  Metz  {City  Library). 

4779.  Soci^t6  d'Arcb^oIogie  et  d'Hiatoire  [formerly  at  Briey, 
France]  {Arehaioiogical  and  Bistorical  Society),     [i] 
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K(ti  (Lorrotne)— CoDtinaed. 

4781.  Soci£t^d*EiBtoire  Katarelle  de  Metz  (JITatural  flutory  jSo- 
cieiy  of  Metz).    [i] 

4783.  Soci6t6  des  Sciences  M4dicale8  dn  D^partement  de  la  Mo- 
selle {Society  of  Medical  Sctencet  of  the  Department  <if 
the  Moselle),    [i] 

4785,  TereiD  fllr  Erdknnde  {Qeograpkical  Society,    [i] 

Unn  in  LaueflboTg  {Pniaeia). 

4787.  Veceiu  fiir  die  Geschicbte  dee  HerzogthnmB  Lanenbnrg 
(Society  for  the  History  of  the  Jhtchy  of  Lauenbwrg). 

ITnlliuiMii  [Alaace). 

4789.  SociSt^  ludnHtrielle  {IndvstriaX  Society),    [i] 

KKneheberg  (iVvMta). 

4791.  Yerein  fUr  Heimatblsknnde  {SisUirical  Society). 

■UiMlwa  (Bavaria).  . 

4793.  Alterthtima-YereiQ  (Archeeological  Society). 

4795.  Baierische  Gartenbao-Oesellscliatl,  (Bavarian  Horticultural 
Society),    [i] 
[Deatsclie  Glesellschaft  fiir  Antliropologie,  &c,    (See  Miin- 
chener  GeseUachaft,  &c.)] 

4797.  Bnierische  Namismatiscbe  Gesellschaft  (Bavarian  Numis- 
matic Society). 

4799.  Geographiscbe  Gesellschaft  (Geographical  Soi^ty).    [i] 

4801.  HaDptrConserTatoriuiQ  der  Armee:  Central- Bibliotbek  des 
Heeres  (Central  Library  of  the  Army),    [i] 

4803.  BistoriBcher  Verein  fUr  Oberbaiem  (Historical  Society  of 
Upper  Bavaria),     [i] 

4805.  Eoaiglicb-BaierischeAkademiederWissenBchaRen  (Royal 
Bavariaai  Academy  of  Sciences),    [iii] 

4807.  ESniglicb-Baierisches  StatistischeB  Bareaa  (Boyal  Bava- 
rian Statistical  Bureau).    \i] 

4811.  KSniglich  •  Baieriscbe  Meteorologitohe  Central  -  Anstalt 
(Boyal  BavaHan  Centi-al  Meteoroloffical  Bureau),    [i] 

4813.  EoDigticb-BaierlBche  Tecbniecbe  Hochschnle  (Boyal  Bava- 
nan  Technical  High  School),    [i] 

4816.  E5niglicher  Botaniacber  Garten  (Boyal   Botanical   Oar- 

d^).    [i] 

4817.  EfiDiglicherGeneral'Qnartier-Meister-Stab  (Boyal  Quarter- 

master-OeneraPs  Department),    fi] 
4819.  Edniglicbe  Hof-  nnd  Staats-Bibliothek  (Boyal  and  State 

Library),    [iii] 
4821.  Eunigliches  Staat«-Herbarium  (Boyal  Herbarium),    [ij 
4823.  EonigUcliea    Staats  -  MiniBteritim    (Boyal   l>^arfynent   of 

State).    [Deposits  books  witU  Boy^  Library.] 

..  i.CoogIc 
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[Bavaria) — Continned. 
4S26.  KSnigliche  Sterawarte  (Boyal  (^aervatory).    [i] 
4827.  KoBigliche  Taabstnmmen- Anstalt  (Royal  iTUtitutionfor  the 

Deaf  tmd  Dumb).    \i\ 
4829.  Onigllches  Topograpbiscbes  Bnreau  {Boyal  Topograpkioal 

Bwwtt), 
4831.  LaDdwirthschaftlioher  Yerein  (AgneuituraX  Somety).    [i] 
[Meteorologiaches  System.    (See  EdDiglicbBaierisohe  Me- 

teorologische  Central-Anstalt.)] 
4833.  MiDJsteriam  des  Oeffentlicben  Unteiriohts  {DtpartmaU  of 

PvhUo  Instruction).    [Deposits  all  donatioDS  vitli  the 

Eojal  Libraiy.J    [ij 
4835.  HQDcbeDer  Gesellscbafl;  fOr  Antbropologie,  Etboologie, 

and  Urgescbicbte  [Mvnich  Society  of  Anthropology, 

Ethnology,  and  Primitive  History),    [i] 
4837.  Polytecboiacber  Verein  {Polytechnic  Society),    [i] 
4841.  Bed^tion:    >'Daa  Aasland".     [Formerly  in   SCattgart.) 

PI 

4843.  BedaktioD :  "  Bweriscbee  Indastrie-  nad  Gewerbe-Blatt" 
{Bavarian  Iiiduatrial  Gazette). 

4845.  Hedaktion:  "Zeitachrift  fur  BioJogie"  {Biological  Jour- 
nal),   [i] 

4847.  UniverBitats-Bibliotbek  (UMversity  Library),    [iu] 

{Prussia). 

4849.  ESDiglicb-Pienesiaobe  Foist-Akademie  {Boyal  Prussian 
Forest  Academy).    \i] 

Kttuter  (Prussia). 

48S1.  LaudvirtbscbE^icber  Provinzial-Yereia  ftir  West&len 

and  Lippe  (Provineial  Agrieultia-al  Society  for  WeKt- 

photia  and  Xtpp«}.    f  ij 
4853.  Polytecbnlscber  Verein  (PoIytMAnte  SoiAi^). 
4855.  Piovinzial- Verein  fOr  WiBsenschaft  nod  Eaoat  (Pn>«mo<al 

iStooiefy  of  Stienix  a«^  Art),    [i] 
4857.  Stemwarte  (Ohaervatory).    [j] 
4859.  Verein  fUr  die  Gescblchte  and  AltertbUmffr  Westpbalena 

{Some^  of  "WettphaUeM  History  and  Antiquitiea).    \i] 

HtiiH  {Prussia). 

4861.  Katholiscbes  Oymoasium  (Catholic  Gymnasium),    [i] 

[Philomatische  GesellBcbaft.    (Bee  Wisaenscbaftliohe  Q«. 
seUscbaft.)] 
4863.  Bealsebale  ("Real"  School),    [i] 

4866.  WiasenacbaftlicbeOesellscbaft  "Pbilomatie"  {"PlUtomiatie^ 
Scientific  Society),    [i] 


bvCoogIc 
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In  Bruidanborg  {Mecklenburg). 

[  Verein  der  Frennde  der  NatDrgeschichte  in  Me«^rabar|;. 
(See  Giistrow.)] 

ItttituU  [Pnutia]. 

["PoHichia."    (See  Dfirkheim.)] 

Iwttdt-Ebemntlde  [Prutna). 

4867.  Ki5mgliche  Forst-Akademie  {Boyal  Foreat  Aeadmnjf). 

lardhtuen  (iVuMta). 

4869.  Wissenscbaftliclier  Yerein  {SeienUfic  Society),    [i] 

Knbng  (Bararia). 

4871.  B&ierisolies  Gewerbe-Mnsenm  (Bavarian  Polgtsohnie  Mu- 

««iim).    [ij 
4873.  Germanisches  Mosenm  (^ermaiHan  Muteum).    [i] 
4875.  Oewerbe-YereiD  (Polytechnio  Society).     [i\ 
4877.  Hifitoriacher  Yerein  (Historical  Society),    [i] 
4879.  KatOTbistorischeGesellschaft  (Natural -HutoryiSaoie^).  [iii] 

Mbbaeh  (Badm). 

4881.  Grossherzogliche  Handela-Kammer  {Orand  Dueat  Chamber 

of  Commerce),    [i] 
4883.  Yerein  filr  Natnrkonde  (Soeieiy  o/Katural  Scimoea.)     [i] 


jt  (Oldenburg). 
4SS5.  0«v«rbe-and  Haodels- Yerein  (Society  of  Trade  and  Com- 

meroe).    [i] 
4887.  OrossheraogUcheBlbliotbek  {Grand  Dveal  Iiibrary).    [in] 

OMbrtek  (iVuna). 

4889.  flietorischer  Yerein  (HUtorioal  Society),    [i] 
4891.  Katnrwissenscbaftlicher  Yerein  (Society  of  Natural  Sei- 
fHcet).    [i] 
PiMi  (Bavaria). 

48S3.  NatarbiBtoriscber  Yereio  (llfatural  Htitory  Somety).    [i] 
4895.  Praktiache  Oartenbaa-GeseUscbaft  in  Baiem  {Praetieai 
fforticulturai  Society  of  Bavaria),     [i] 
nam  (Saamiy). 

4897.  Oymnasiam    nnd    Bealschule    (Oymnatium   and   "Beat" 

School),    [i] 
4899.  Yerein  fiir  Natar-nud  Heilkonde  (Society  of  Natural  and 
Medical  Sciences),    [i] 
tmm  (Prueaia). 

4901.  OesellBchaft  der  Frennde  der  Wiseensdiaflien  (Society  of 
the  FriendM  of  Seienee). 

DigiLizedbyGoOglc 
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II  (Prut$ia) — Continued. 
4903.  Historische  0«aellBohaft  fUr  die  Provinz  Poseu  {Hiatorieal 

Sooiettf  of  the  Province  of  Posen). 
4906.  Laodwirthschaftlioher  ProTinzial-V'erem  {AgrieuUmral  Dit- 

triottf  Soeiets).    [i] 
4S07.  yatnrwisBenschaftliidier  Yerein  {Soeietg  of  IfattmU  8ei- 

ence»).    [i] 
M09.  Stadtiscbe  Bealscbole  [City  "Beal"  Sehoot).    [i] 


II  (iVHMJa). 

4911.  Astro-Pbyaikaliscbes  ObserTatorinm  {Attro-Phsneal  Ob- 
tervatory).    [i] 

4913.  LandwirtbBchaftlicher  Provjocial -Yerein  fOr  die  Hark 
Brandenbnrg  and  die  Nieder  Laosite  (Agricviturdt  So- 
ciety/or the  Province  of  Brandenburg  and  Ifetker  Lusa- 
tia).    [May  also  be  addressed  at  Prenzlan.]     [i] 

4915.  Yerein  znr  BefSrdernng  des  Seidenbanes  in  der  Mark  Bt»i- 
denbnrg  nnd  der  Nieder  Laasitz  (Society  for  the  Pro- 
motion of  the  Sitk-Worm  Cfdture  in  the  Province  of  Bran- 
denburg and  in  yetker  Luaatia).  [Transfer  their  books 
to  the  Landwirthscbaftliche  Provincial- Yerein.] 
Prakan  (Prustia). 

4917.  LandwirthschaftlicbeAkadeinie(jlf7n0uIturaf  Aoadenty).  [i] 

aoedlinborgr  (Prvstia). 

4919.  Allgemeine  Berg-  nnd  Hilttenm&nniscbe  Zeitong  {Mining 
and  Smelting  Journal). 
Bart^t  {Baden). 

4921.  Orossherzogliohes  Oymnasiom  {Grand  Bvcal  Offmna- 
gium).    [i] 

RaTentburg^  { Wurtemberg). 

4923.  Dcntscher  Pomologen-Yerein  {German  Pomologiodl  So- 
ciety).    [i] 

B^ienflbnrg  {Bavaria). 

4926.  Historischer  Yerein  iilr  die  Oberpfalz  {Historical  Society  of 

the  Upper  Palatinate),    [i] 

4927.  Koniglicb-Baieriscber  Apotbeker-Verein  (Soyal  Bavarian 

Apothecaries  Association),    [ij 

4929.  KoniglicheBaien8cheBotani8cheGesellschaft(£oyaI  Bava- 
rian Botanical  Society),    [i] 

4931.  ESniglicbe  Baierische  GesellanbafC  der  Wissenscliaften' 
{Koyal  Bavarian  Society  of  Sciences). 

4933.  Zoologiscb-Mineralogischer  Yerein  {Zoological  Minertttogi- 
cal  A»$ooiation).    [i] 


DigiLizedbyGoOglc 


LIST  OF  FOEEIGN  COESESP0NDENT8.  189 

Btuhenbwih  {Saxony). 

4936.  Voigtlaudischer  Vereio  fiir  Natorkande  (Voiglland  Soeietjf 

of  NatureU  Soieace].    [i] 
Hntlii^cn  ( Wurtembarg). 

4937.  Fomologisches  iDstitat  {Pomological  Institute),    [i] 

Boda  {8axe-Atte«barg). 

4939.  Tbiirii]gerflschei«i-yerem(TAi(Hni7ia»J<i«A«ryiSM)w^).  [ij 

Eoitock  {MeeUenburg). 

[MeckleabnrgiBcber  Fatriotiscber  Verein  {MeekUmburg  Fa- 
trioije  Soaet;/).] 
4943.  Umver6it&ts-Bibllothek.(UitMwrtJ^  Zibrary).     [iii] 

Bekw&bueh  HalL    (See  HaU.) 

Se&verin  (Meddei^rg). 

[Orossherzogliche  Landes-TermesBiiDgB-KomiuiBBiou.  Dis- 
solved. Books  traDsfened  to  CrrossberzogUclie  Begie- 
roDgs-Bibliothek.] 

4946.  Grossherzogliche  Regierungs-Bibliotbek  ( Grand  Dwial  Oov- 
emment  Iiibrary),    [i] 

^47.  OroBsberzogliches  StatiBtiscbes  Bureau  [Grand  Dueal  Sta- 
tiatibal  Bureau),    [i] 

4S^.  Verein  fUr  Mecklenborgiscbe  Gescbichte  and  Alterthums- 
knnde  {Society/or  the  History  a/ad  Art^aology  of  J!tf0e&- 
lemburg],    [i] 

a  {Prussia). 
4951.  Gentral-Stelle   des  Yereins  zor  Befordening  der  Land- 
wirthscbaft  nnd  der  Oewerbe  ia  HobeozoUeni  {So- 
ciety jor  the  Promotion  of  Agriculture  and  the  Trades  in 
SoiwnzoUem).    [i] 


n  {Schicarsimrg). 
4933.  Botaaiscber  Verein  fUr  daa  I^firdliche  Tbiiringea  (Botmncal 

Society  in  Northern  Thuringia). 
toss.  FiirBtlicbeBeal8cbale("£ear' Softool),    [i] 
4957.  FttrsHiches  Gymnasium  (GjmnaMwn).     [i] 
4969.  Fiirstlich  Scbwarzbargiscbe  Miniaterial-Canzlei  {Ohamtiry 

of  the  Ministry), 
4961.  Verein  zUr  BefSrderung  der  Landwirthscbaft  {Sooiefy  for 

the  Promotion  of  Agriculture),    [i] 
n  {Bavaria). 
4963.  Historiscber  Verein  fllr  Bbeinbaiem  {Hiatorioal  Society  of 

Bheniah  Bavaria)^    [i] 
•  {Pnttfia). 
4965.  Verein  fUr  Oescbicbte  und  AltertbQmor  {Sistorieat  and 

Art^uBological  Society),    ^i]  ^  C>OOq\q 
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Stettin  {Pnatia). 

4967.  Entoinologischer  Yerein  (Entomological  Society),    [iii] 
1969.  Gesellschaft  fUr  PommerBche  0«8Chicbte  und  AlterthamB- 

kande.  {Society  of  Pommeranian  Sittory  and  Arehai- 

ology).    [ij 
4971.  Bedattion:  "Deutsche  Piecherei-Zeitung"  (Oerman  Fi»i- 

tries  Ganette), 

Stnnlm^  (AUaee). 

4073.  BibliothkiDe  Manicipale  (Jfuntotpol  XtArarjf).    liiij 

4975.  Kaiserliche  UniTerstt&te-  and  Laades-Bibliotbek  {ImperifU 

Univertity  and  National  Library),    [iii] 
4977.  Kommission  fUr  die  Qeologische   LandeB-UntersQchang 

voD  EIsass-Lotbringen  (Oeohgieal  Ocmmimon  of  Al- 
sace-Lorraine). 
4979.  MuB^  d'flistoire  ^aturelle  (Katural  History  Museum).    [i\ 
1981.  Boei6t6  poor  la  OoDservatioo  des  Monumente  hiBtoriqaes 

d'Aleace  (Society  for   the  Preservation  of  EistorictU 

Monuments  of  Alsace).    [1] 
4983.  Bo&fit6  des  Sciences,  Agricoltare  et  Arte  de  la  Basae 

Alsace  {Society  of  SoicTtces,  Agriculture,  and  Arts,  of 

Loteer  Alsace),    [iii] 
[Sooidt^dea  Sciences  NatorellesdeStrasboarg.   Dissolved.] 
1985.  Stemwarte  der  Kaiserlicheo  DDiversiUit  {Observatory  of  the 

Imperial  University),    [i] 
1987.  Zoologiach-Zootomiscbes  lostitut  der  TTDiveraitfit  {Zootom- 

ical  Institute  of  the  University). 
Stnliti  {Meckletdmrg). 

[Terein  der  Freande  der  Katnrgescliichte  {Society  of  thi 

Friends  of  Natural  History).    {See  Giistrow.)] 

Stuttgart  ( WUrtemberg). 

4989.  Seine  MajesUit  der  Konig  von  Wiirteniberg  {His  Mt^estj/ 
the  King  of  Wtirtemberg).    [i] 
[American   Public   Library.    TranBferred    to  FraQkfb^rt 
.a.M.] 
4991.  ADthiopoIogi8cheOe8etlHcbaft(AnfAropoIo9(«a;£Ei)cte^).     [i] 
M93.  Gentral'Leitang  dea  WobltbStigkeits-Vereins  fUr  Wiirtem- 
.     berg  (Central  Board  of  the  Vliaritdble  Society  of  'W'tir- 
temberg).    [i] 

4996.  Oartenbau-Gesellschaft   "Flora"   (".Flora"   HortioHtiivmZ 

Society.)    [i] 

4997.  GesellBcbaft  ^r  die  Weinverbesserang  in  Wilrtem'ber^ 

(Society  for  the  Improvement  of  Wine-culture  i»    ^^iir- 
temberg).    [i] 
4999.  Oewerbe-Verem  (Polytechnic  Society),    fi] 

DigiLizedbyGoOglc 
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itBttgiit  ( WUrtemb«rgy-Contiaaed. 

500L  Heilgymnastisches  Institnt  {Movetnmt-eure  InttittO*).    [i] 
fi003.  KoniRliclie  Central-Stolle  fdr  Oewerbe  and  Handel  (^oynl 

Omtral  Bureau  of  Trade  and  Commeree).    [i] 
6005.  KSnifjIiobe  Oentral-Stelle  iiir  die  Landwirtbacbaft  (fioyol 

Central  Bureau  of  Agriculture),    [i] 
5007.  K5Digliche8  FinaDZ-MiniateriDm  (Soj/ai  Finanoe  Deport- 
ment). 
9009.  EfinigUohe  Forst^BirectiOD  {Bosal  Bureau  efl^trettt). 
soil.  Ednjglicbes  Haas-  auA  Staats-Aiobiv  {Boj/al  amd  JfatiOtMl 

AnAivet).    [ij 
fiOlS.  Kdnigliobes  JuatAz-TAiniBteTiiim  {Boyal  Dtpartment  of  Jui- 

tiee). 
5015.  ESnigliches  Miniaterinm  der  Aaswftrtigen  An^egeoheiten 

{Soj/al  I^treign  Offiee). 
6017.  ESDiglicbes  Ministeriam  des  loDem  [Interior  Department), 
6019.  Eoniglichea  MiiUEtteriam  des  Kircben-  tmd  Sohnlveflena 

(£oyaI  Departmmt  of  Okureh  and  Education). 
5021.  £5DigUcbe  OeffenUiohe  BibUoth«k  (Bogal  PviUo  Library). 

6023.  K&ugUcbeB  Folytechniknia  (Bojfal  Polfteoknte  Intitiute). 

m 

[Edniglichet  Staato-AiohiT.    (See  KSnigUoIiefl  Hans-  and 

Staats-ArchiT.)] 
6026.  EJ^gUohes  Statistisobes  Landes  Amt  {Boj/al  8tatitHeal 

Bureau),    [i] 
[Bedabtion :  "  Das  Aneland  "—in  MQnofaeD.] 
5027.  Eedaliticm:  "Eosmoe"  (iToanwM). 
5029.  Bedaktion:  "Polytecbnisches  Joanial"(i\>IjrtMAii»oaI  Jmir- 

nal). 
6031.  Bedaktion:  "UeberLand  nndHeer." 
5033.  Stottgarter  Aerztlicher  Verein  (PftynoioiM'  Society),    fi] 
5035.  TereiD  fUr  Taterlftndisclie  Katnrkande  in  Wiirtemberg  (jStr- 

de^  of  Natural  History  of  WUrteuAerg).    [iiij 
[Terein  zor  Ffirdenuig  der  Dentschen  Oultor-Missioa  im 

Aosland  {Soeietjifor  the  Promotion  of  German  OiUture 

Abi-oad).    Dissolved.] 
5037.  Verein  znr  Faraorge  entlassener  Strafge&ogener  {Sooietg 

for  Providing  for  Discharged  Pritonert)'.    [i] 
5039.  'Wiirtembergiscber  Aerztlicher  Tereia  [Pkytioiana'  Society 

of  Wiirtemberg). 
5041.  Wiirtembergiscber  Alterthnms-Terein  lArah(gologieal  So- 
ciety of  WUrtemberg).    [i] 
6043.  W9rt«mbergiBcberOartenbaa.yerein(£ortioi(ttt(roI&Kiw^ 

of  WOrtemberg).    [i] 
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Stuttgart  ( Wuriemberg)—Continu&A. 

5045.  Wiirtembergischer  Thieriirztlicher  Verein  (Society  of  Vet- 
erinary Surgeons  of  Wurttmberg). 
5047.  Wiirtembergischer  Thierschutz-Verein  { Wurtemberg  Sodetif 
for  the  Protection  of  Animals), 
Thannd  {Sasong). 

[KiJuiglich-SacliBischeAkademie  fUrLand  utid  Forstwirthe 
{Boy<U  Agricultural  and  Forest  Academy  of  Saxony.)] 

Thorn  [Prussia). 

5049.  Copemicas  Verein  filr  WtSBoaschaft  uod  Kanst  {Copemicue 
Society  of  Sciences  and  Arts),    fi] 
Trier  {Prussia). 

5051.  Oesellschaft  fiir  niitzliche  ForschuDgen  (Society  of  Us^ul 
Beseareh).    [ij 

Tifbiugeii  ( Wurtwiherg). 

5053.  Cbemisches  Haupt-Labomtoriuin  derniiivereit&t(CAemtoal 
Laboratory  of  the  University). 

6055.  Konigliche  Universitats  ■  Bibliothek  {Boyal  University  Li- 
brary).   [Hi] 

6057.  Lsndwirthschaftlicher  Verein  (Agricultural  Society),     [i] 

6059.  BedaktioQ :  "  Jahresbericbt  fSr  Ophthalmologie**  [Annals 
of  Ophthalmolo^). 

5061.  BedaktiOD :  "  Zeitsohiift  fiir  die  gesammten  SJaata- Wissen- 
schaflen"  [Jownal  of  Political  Science). 

Ulm  ( WUrtemberg). 

5063.  yatorwissenscbaftlicbe   GeselUchaft  (Society  of  yaturdt 

Sciences),    [i] 
6065.  Verein  fUr  Eunst  und  Atterthum  in  Oberschwaben  {Soeietjf 
of  Art  and  Archaology  in  Upper  Swaina).    [i] 

Wares  (Met^denburg). 

5067.  VoD  Maltzan^Bches  NatarhistorischeB  Museatn  ( Von  Malt- 
zan  Natural  History  Museum),    [i] 

Wflilbo^  [Prussia). 

5069.  Verein    Kassanischer  Aerzte  (Nassau    Physician^   Sooie- 
is)-    [il 
'Weimar  (Saxe-Weimar). 

soil.  Geographisches  Institut  (Geographical  InsUtuts).    [i] 
5073.  Verein  fUr  Btumistik  and  Gartenbaa  (Society  of  Florieultuire 
imd  Horticulture),    [i] 

Weinaberg  ( WUrtemberg). 

5075.  Historischer  Vereio  fiir  das  Wiirtembergiscfae  Franfeen 
{Historical  Society  of  Wurtemberg  Franconia).    [ij 

...  uCooj^le  I 
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Wtnigetode  {Fnusia). 

son.  Orfifljche  Oeffeotlicbe  Bibliotliek  {Publie  Library),    [jii] 
5079.  Harz  Verein  fu(  Geeebichte  nnd  AltertbDmskande  (Bartz 
Society  of  Bittory  and  Archaology).    [i] 

WiMbadan  (iViuaia). 

608L  Gewerbe-Verem  filr  Nassau  {Polytechnic  Society  of  Nat- 

«»).  [i] 

6083.  Verein  fdr  Nassanische  Oeacbicbte  and  AltertbnmskiiDcle 
{Society  for  the  Bietory  and  Archaology  oflfaaaau).   [i] 

6086.  Verein  tUtrSataiiLajide^  (Society  of  Natural  SoicTieea).  [iii] 

6087,  Verein  Xassaoiscber  Land-  nod  Forstwirthe  {Society  of 

AgrieuUuritta  atwl  Foretf^s  of  Naieav).    |i] 
6089.  Zeitscbrift  fQr  Aaalyttscbe  Ohemle  {Jourjtal  of  Analytical 
Chemistry),    [i] 

inihehnihafui  {Pruaaia). 

5091.  Marine  Stemwarte  {Naval  Obaervatory).    [i] 

Vonu  {Setae). 

S093.  Grossberzoglicbes    Oymnasium    (Qrarid    Dueal    Oymna- 

eium).    \i] 
6095.  Onwsherzoglich  Hessische  Handels-Eaminer(&r(»idD««at 
Chamber  of  Commerce),    [i] 

VVnbo^  (Bavaria). 

5097.  Historischer  Verein  von  Unterfranken  und  Ascbaffenbnrg 
{Biatorieal  Society  of  Lower  Franconia  and  Aaohaffen- 
Imrg).    [i] 

6099.  Physikaliach-Medizinisobe  Oesellscbaft  {Pl^aieo-  Mediodt 
Society),    [iii] 

5101.  Polyteobnischer  Central -Verein  (Central  Polyte<Anio  So- 
ciety),   [i] 

5103.  TTnterfrankischer  Ereis-Fiscberei -Verein  (Fiahery  Attocia- 
tion  of  Lower  Franconia). 

5105.  Unirersitata-Bibliotbek  (Library  of  the  Univeraity).    [iii] 

5107.  Zoologiscta  Zootomiscbes  loetitat  der  Universitfit  {Zootom- 
ieal  Institute  of  the  University). 
Bttu  (Saxony). 

6109,  Qe-weibe-YeTein  (Polyteehnio  Sodety).    [i] 

XnOrilkeB  (Bavaria). 

5111.  ISatwhiBtoriBebeie  Yerein  {Natural  History  Society),    [i] 

ZwiakkB  {Beucony). 

5113.  Verein  fUr  S'atnrkande  {Society  of  Natural  Sdenoea).    [i] 
H.  Mis.  15 13 
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GEEAT  BRITAIN  AND  lEBLAND. 
ENGLAKD. ' 

Alniriok. 

6116,  Berwickshire  Katoialists'  Olab  (oare  of  Jamea  HMdy,  Old- 

cambns,  Cockburospatb,  N.  B.)    [ij 

AihtotL-nnder-Lyna 

6117.  Free  Library,    [i] 

Attoa  {Warwiekahire). 

5119,  Pablie  Library  DepartmeDt    [i] 

AylMbniy, 

6121,  BackinghamBhire  Arohitectoral  and   Ardieeolo^cal  So- 
ciety,   [i] 
Banuley. 

6123,  Midland  Institate  of  Mining,  Civil,  and  Hechantcal  Engi- 
neers.    [i] 
Bath. 

6126,  Bath  and  West  of  England  Society,  and  Sonthem  OoaD- 

ties  Association.    [1] 

6127.  Bath  Natural  History  and  Antiqnarian  Field  OInb,    [i] 
6129.  Bath  Boyal  Literary  and  Philosophical  Society,    [i] 

6131.  Geological  Becord  (care  of  Taylor  &  FnuKiIs,  PabUshetB, 
Bed  Lion  Ooart,  Fleet  Street,  London,  E.  0.).    fi] 

6133.  Bedfordshire  Architectural  and  Arcbseological  Sodety.     [iJ 
6136.  Jonm'al  of  Microscopy  and  Natoral  Soienoes. 


6137,  Liverpool  Observatory  (care  of  John  Hartnap,  Bidston, 
nefff  Birkenhead),    [i] 

6139,  Birmingham  Free  Libraries  (J,  D,  Hollins,  librarian,  Bad- 
cliffePlace,  Birmingham  [Free  BefBrence  Library]). 

[iii] 

5141.  Birmingham   Natnral  History  and  Microscopical  Society 

(care  of  Maeon  College  of  Sdence).    [i] 
6113.  Institute  of  Scientific  Besearch  (67  Broad  Street),    [i] 
6145.  Mason  College  of  Science,    [iii] 

5147.  The  Midland  Naturalist  (care  of  E.  W,  Badger,  Midland 
Connties  Herald  Office,  Birlningham).    ft] 
BlaekbunL 

6149.  Public  Library  and  Museam,    [i] 

Boiton  (Lineolnahire). 

6161,  Workingmen's  College,    [i] 

r    -iz^dbvCoOglc 
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UghtoiL 

S163.  Brighton  AqDarinm. 

6155.  Brighton  and  Snssex  Natural  History  Society,    [i] 
51B7.  Free  Public  Library.  "  [i] 
Iriitd. 

5159.  Bristol  Oity  Library,    [i] 

5161.  Bristol  MicroBcopical  Society,    [i] 

5163.  Bristol  Museam  and  Library,     [i] 

5165.  Bristol Ufataralists' Society  (careof  A.Leipner,47Baiiipt(ni 

Park,  Clifton,  near  Bristol     [i] 
5167.  United  States  Oonsolate.    [i] 

[lostitnte  for  the  Advanoement  of  Sdenoes,  Literatbre  and 

Arts,  identical  with  British  Association  fbr  the  Ad- 
vancement of  Science,  London.] 
Buy  St  Edffliuuls. 

5169.  Soffolk  Institute  of  Archieology  and  Natural  History,    [i] 
fStahont  {Cormeatti.  , 

[Miners'  AssociatioD  of  Oorowall  and  Devon  (formerly  in 

Tnuo).    (See  Bedmth.)] 
OmbtiOgt. 

5171.  Balfoor  Library,  New  Mnseam. 

6173.  Cambridge  Antiqaarian  Society  (care  of  8. 8.  Lewis,  Libra- 

liao  of  Corpus  Cbristi  College),    [i} 
5175.  Cambridge  Free  Library,    [i] 
5177.  Cambridge  Journal  of  Philology  (care  of  Hacmillan  &  Co., 

Bedford  Street,  Strand,  London,  W.  0.).    [i] 
5179.  Cambridge  Observatory,    [iii] 
5181.  Cambridge  Philologi^  Socie^.    [i] 
5183.  Cambridge  Philosophical  Society,    fiii] 
.    6185.  Corpus  Christi  College,    fi] 
5187.  Fitzwilliam  Moseam.    [i] 
5189.  Journal  of  Anatomy  and  Physiology  (care  of  MacmlllBD  ft 

Co.,  Bedford  Street,  Strand,  Ixmdon). 
5191.  Mnseam  of  Zoology  and  Comparative  Anatomy  (Downing 

Street,  Cambridge). 
6193.  New  Archeeological  Mnseam  of  the  University,     [i] 
5196.  Oxford,  Cambridge,  and  Dublin  Messenger  of  Matiie- 

matics.    [ij 
6197.  St.  John  College,     [i] 
6199.  Trinity  College,    [i] 
6201.  University  Library,    [iii] 
5203.  Woodwaidian  Mnseam.     [i] 

1^05.  liast  Kent  Natnral  Hietoi7  Society  (care  of  W.  H.  Hooaloy, 
St.  Stephen's  XiOdge,  Oanterbnry,  formerly  in  Dover). 

m 
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Cftfdifll 

5207.  ITatnialists'  Society. 
5209.  OniTeraity  College. 

Oarliils. 

S211.  Oamberlaud  AasociatioD  for  the  AdvaDcement  of  Literataru 
and  Science. 
Cbatham. 

S213.  Boyal  Engineers'  Institute,    [i] 

Ohettw. 

5216.  Chester  and  Cheshire  Architeotnral  and  Arch)M>l<^:ical  Bo> 

oiety.    [i] 

5217.  Chester  Natoial  Scienoe  Society,    [i] 

Chestarflflld. 

S219.  Chesterfield  and  Derbyshire  iDstJtnte  of  Mining  Engi- 
neers,   [i] 


5221.  Boyal  Agricoltoral  QoUege.    [i] 

Cotenrold. 

6223.  Goteswold  iNatoraliste^  Field  Olah  (oare  of  Mr.  Looy,  Oloa- 
cester).    [i] 
Coventry. 

6226.  Coventry  and  Warwiohahire  Fharmaoeatioal  AssooiatioD. 

PI 

CrowhoTongh. 

5227.  Afltronomioal  and  Meteorological  Obeervatory.    [i] 

Oroyden. 

6229.  Croyden  Miorosoopioal  Olnb.    [i] 

Darlington. 

5231.  Darlington  Free  Town  Library- 
Derby. 

5233.  Derbyshire  Coanty  LonatioABylam.    [i] 
Devini. 

6235.  Wiltshire  ArchMdogioal  and  N'atural  Histoiy  Sodel^.      (i] 

Dsvaaahire. 

[Devonshire  Aaaociation,  &o.,  now  in  BzeterJ. 
Donoaster. 

5237.  Yorkshire  InstitotioQ  for  the  Deaf  and  Dumb.]    [i] 
Dover. 

[Bast  Kent  Xataral  History  Society,  now  in  Canterbary], 
Dudley. 

1^39.  Dadl^  and  Midland  Qeologioal  and  Boientiflo  Soeiety  aikd 
Field  Club,    fi] 
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Dmbarton. 

5241.  Free  PnbUe  Library.    [I] 
Mwuh. 

0243.  Dalwioh  OoUege  Sdeooe  Society. 
Sarhaii. 

624S.  Observfttoif.    [ij 

Suttwuns. 

5247.  Nataial  Hiatory  Boolety  (care  of  O.  F.  Obamben,  F.B.A.S., 
Boyal  Astronomical  Society,  Barllngton  House,  Lon* 
don,W.).    [i] 
Ipjdiig. 

6249.  The  Bpping  Forest  and  Ooaoty  of  Sassex  Ufatoralists^ 
Field  Clob.    (i] 
Itcn. 

^61.  Eton  OoUege.    [i] 
Ixatv. 

5263.  DeroD  and  Exeter  Albert  Memorial  Moseam,  School  of 

Sdence  and  Art,  and  Free  Library,     [iii] 
5256.  Devon  and  Exeter  luRtitation.    [i] 

^57.  DeTODshire  Association  for  the  AdvaQoeuent  of  Science, 
Literatore,  and  Art  (care  of  Alt>ert  Memorial  Mn- 
senin). 

6259.  Teign  Naturalistic  Field  Olab  (care  of  O.  W.  Ormerod, 

Teignmoath,  Devon),    [i] 

hfaWBth. 

6281.  The  Observatory.    [1] 

5263.  Boyal  OomwaU  Polytechnic  Society,    [iii] 

fmiotangh  Station  {Hanta). 

6205.  Boyal  Staff  [Military]  OoUege.    [i] 

fliMKwioh. 

6267.  Astronomer  Boyal. 

6260.  Boyal  Naval  Otmege.    [i] 
5271.  B(^I  Observatory,    (iii] 

S273.  Bermerside  Observatory,  Skirooat.    [i] 

6276.  Yorkshire  Geological  and  Polytechnical  Society  (formerly 
in  Leeds),    [i] 

6277.  Woolhope  Natoralists'  Field  Olab  (care  of  Arthur  Thomp- 
son, 12  St  NiohoFs  Sti«et,  Hereford),    [i] 


6279.  Yorkshire   Archteologioal    and    Topographical   Associa- 
tion.  [i|  ,.,  i,C"itK>^le 
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HnlL 

6281.  HdU  Literary  and  Pbilosophical  Society  [Bojal  Instito- 

tioD].    [i] 
0283.  SobscriptJon  Library  [Boyal  Institation].     [i] 

Ipiwinh. 

6285.  OrveU  Park  Observatory,    [i] 

lalaof  lUa. 

5287.  Nataral  History  and  Antiquarian  Society. 

^80.  Keigliley  A^caltaral  Sociely. 
Xew. 

5291.  Royal  Botapic  Oardens.    [i] 

fi293.  Kew  Observatory,  (Biclimond,  Surrey),    [iil] 

6295,  Meteorolof^cal  OtQce. 
iMdi. 

6297.  Gonchologfical  Society  of  Great  Britain  and  Ireland,    [i] 
[Geological  and  Polytechoiotd  Sooiety,  now  in  Halifoz.] 

5299.  [Quarterly]  Joomal  of  Conohology.    [i] 

6301.  Leeds  PbilosopMcal  and  Literary  Society,    [iii] 

6903.  Leeds  PubUc  Library,    [i] 

6306.  Yorkshire  College  of  Science,    [i] 

6307.  lorkshireNataraliBts' Union,    [i] 

(Hoix. — All  the  Leeds  [Mckagea  might  be  pat  into  one  package 
and  aent  oaie  of  Taylor  Broa.,  JoDraal  of  Conohology 
Office,  St.  Ann  Street,  top  of  Albion  Street,  Leeda.) 


6300.  Leicester  Free  Library  (Wellington  Street),    [i] 
5311.  Leicester  Literary  and  Philosopbical  Society,    [i] 
6313.  Leicester  Town  Mosenm,    [ij 
LewM. 

6315.  Sussex  Arobeeological  Society,    [i] 

'Ltjtoa  {S$$ex). 

6317.  Private  Observatory  of  Joseph  G.  Bfoclay.    [i] 

Uverpotfl. 

53111.  Anthropological  Society  (caie  of  William  Hitcbwau,  H.  I>., 

144  Pytiiian  Street,  Low  Hill,  Liverpool). 
6321.  Architectural  and  Arcbsological  Society.  [1] 
6323.  Derby  Mnseuni.    fij 

6326.  Free  Public  Library,  Masenm,  and  Walker  Gallery  of  Axt 

of  the  town  of  Liverpool.    [iii| 
[Geological  Magazine.    (See  London.)] 

6327.  Geological  Sooiety.    [i[ 
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5329.  Htstoric  Society  of  Tjancaahire  and  Obeshire  (care  of  Bnpeit 

Lane,  EvertOD,  Liverpool),    [i] 
6331.  Literary  and  Philosophical  Society  (care  of  Boyal  iDStita- 

tioD,  Liverpool),    [iiij 
6333.  Liverpool  Art  Olnb.    [i] 

6336.  Liverpool  AstroDomical  Society  (care  of  Bev.  T.  E.  Espin, 

Ohoroh  Boad,  "West  Kirby,  Birkenhead). 

6337.  Liverpool  Chemists' Association,    [i] 
5339.  Liverpool  Eogiaeere'  Society,    [i] 

6311.  Liverpool  Geological  Association — Free  Pnblic  Library 

(William  Brown  Street),    [i] 
6343.  Liverpool  Naturalists'  Field  Club,    [i] 
6346.  Liverpool  Polytechnic  Society,    [ij 

[Olwervatory.    (See  Bidston.)] 
5347.  Boyal  Institntion.     [i] 

BS4S.  Her  M^esty  the  Qaeen  of  Great  Britain  and  Ireland.    [iiiJ 

6361.  WtUiam  Wesley  (Agent  of  the  Smithsonian  Institntion,  28 
Essex  Street,  Strand),     [i] 

6363.  Aborigines  Protectioo  Society  (6  Tile  Street,  Chelsea,  S. 
W.).    [i] 

5366.  "Academy"  (27  Chancery  Lane),    [i] 

6367.  ASroiuuitioal  Society  of  Great  Britain  (Maidenatone  HiH, 
Blackheath,  8.  £.)•    [U 

6350.  Agent  General  for  Cape  Colony  (7  Albert  Mansion,  Yictoria 
Street,  S.  W.).    [i] 

6361.  Agent  General  for  Kew  South  Wales  (6  Westminster  Cham- 
bers, Victoria  Street,  S.  W.).    fij 

6363.  Agent  General  for  Kew  Zealand  (7  Westminster  Chambers, 
Victoria  Street,  8.  W.).    fiJ 

5366.  Agent  Genera!  for  Qneensland  (Westminister  Chambers, 

Victoria  street,  8.  W.).    [i] 

5367.  Agent  General  for  Victoria  (8  Victoria  Chambers,  West- 

minster, 8.  W.).    [i] 
630».  American  Exchange  in  Europe  (449  Strand,  W.  C).     [iJ 
5371.  Annals  and  Magazine  of  Katural  History  (care  of  Taylor  & 

Francis,  Bed  Lion  Court,  Fleet  Street,  E.  0.).-    [i] 
5373.  Anthropological  Institnte  of  Great  Britain  and  Ireland  (3 

Hanover  Square,  W.).     [iii] 
6376.  "Antiquary"  (care  of  E.  Stock,  62  Paternoster  Bow,  E. 

C).    [i] 
5377.  Archeeological  Jonmal  [organ  of  the  Boyal  Archsological 

Institute]  (Beford  Mansions,  Oxford  Street,  W.).     \i] 
5379.  Arohiteotnral  Publication  Society  (7  Whitehall  Twd,  a 

W.).    [il 
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0381.  Art  tTniou  of  London  (StraDd,  \T.  C).    [i] 

5383.  Arandel  Society  (24  Old  Bond  Street,  W.)-    [i| 

S38S.  Astronomical  Register  (careofReT.J.O.Jackson,  II  Angel 

CoDtt,  Thtxtgmorton  Street,  E.  C).    [i] 
5387.  "Athemenm"  (20  Wellington  Street,  Strand,  W,  C).     [i] 
6389.  Athenieam  Olub  (Pall  Mall,  S.  W.j.    [iii] 
5391.  Birkbeck  Literary  and  ScientiBclDBtitation  (Bream's  Boild- 

iog,  Chancery  Lane),     [i] 
5393.  Board  of  Admiralty  (Wbiteball,  S.  W.).    [iii] 
^96.  Board  of  Trade  (Whiteliall,  S.W.).    [i] 
6397.  "  Bookseller  "  {care  of  Wliittaker  &  Co.,  Ave  Maria  Lane, 

KC).     [i] 
S399.  Britisb  ArchEeologici'.l  Asaociation  (32  Sackville  Street, 

Piccadilly,  W.).    [iii] 
5401.  Britisb  AseociatiOD  for  the  Advancement  of  Science  (22  Al- 
bemarle Street),     [iii] 
5403.  Britieb  Homowpathio  Society  (care  of  Loiidon  Hospital, 

Great  Ormond  Street,  Queen's  Square,  W.  0.).    [i] 
5405.  British     Borological     Institute     (Northampton     Square, 

E.C.).     [i) 
5407.  British  Journal  of  Photography,    [i] 
6409.  British  Medical  Jonmal. 

[Britisb  Meteorological  Society.   (See  Boyal  Meteorological 

Society.)} 
6411.  British    Museum    (Great    Russell    Street,    Bloomsbnry, 

W.C).    [iii] 
6413.  Britisb  Museum,  Natural    History  Division    (Cromwell 

Road,  South  KeusiugtoD,  S.W.). 
6415.  Britisb  Museum,  Zoological  Department. 

[Britisb  Pharmaceutical  Conference.    (Has  lio  library.)] 
6417.  Camden  Society  (25  Parliament  Street,  S-W.).     [i] 
6419.  Chemical  News,  Boy  Court,  Ludgate  Hill,  E.C.).     [i] 
6421.  Chemical  Society  of  London  (Burlington  Honse,  W.).    [iii] 
6423.  Chemist  and  Druggist  (44  Gannon  Street,  E.  C).    [ij 
6425.  Central    Chamber  of   Agricnlture    (21    Arundel    Street, 

Strand). 
6427.  Chinese  Customs  Office  (8  Storey's  Gat«,  S.  W.).     [i] 

[Chronological  Institute.    (See  Horologtcal  Institute.)] 
6429.  Civil  and  Mechanical  Engineers'  Society  (7  Westminster 

Chambers,  Vfctoria  Street,  S.W.).    [i] 
6431.  City  and  Guild  of  London  Institute  for  the  Advancement 

of  Technical  Education  (Mercer's  Hall,  E.C.)     [i] 
54^  Civil  Service  Commission  (Westminster,  S.  W.).    [i] 
6435.  Clinical  Society  (03  Bemors  Street,  Beford  Street,  W.).      [tj 
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5437.  Cobden  Clab  (care  of  Mr.  Gowiug,  Cupper  Park  Boad, 

Haveretock  HU!,  H.  W.).     [i] 
5439.  Committee  od  Solar  Physics  of  the  Lords  of  the  Commit 

tee  of  OoDncil  on  Educatioo. 
5141.  Commiaaionera  in  Lanafiy. 

5143.  "  Contemporary  Review  "  (care  of  Kegan,  Panl  &  Co.,  Pa- 
ternoster Bow). 
[Corpe  of  Boyal  Engineers.    (See  OhatbaiD.]] 

6446.  Grown  Agents  for  the  Colonies  (Colonial  Office  Bnilding, 

Downing  Street),    [i] 

6447.  t*  Daily  iN'ewa"  Shipping  and  Mercantile  Gazette  (Bonverie 

Street,  Fleet  Street,  E.  C). 

6449.  "Diplomatic'  Review"    (7    Oolbridge    Boad,   Finabiiry 
Park),    [ij 

6451.  Dnte  of  Northoiiiberiand  (2  Grosvenor  Place,  8.  W.).    [iii] 

5453.  Early  English  Text  Society  (care  of  F.  J.  Fomiwall,  H.  A., 
3  St.  Geo'rge's  Hill,  Primrose  Hill),     [i] 

5455.  East  India  Association  (20  Great  George  Street,  West- 
minster, S.  W.).    [i] 

6467.  "  Electrical  Eeview  "  (22  Paternoster  Bow),     fi] 

5459.  English  and  Foreign  Electrotype  Agency. 

5461.  English  Mechanic  and  World  of  Science  (31  Tavistock 
Street,  Covent  Gurdea).    [ij 

6463.  Entomological   Society  (11    Chandos   Street,  Cavendish 
Square,  W,),    [iii] 

6466.  "  Entomologist  ^  (care  of  West  &  Newman,  68  Hatton  Gar- 
den, E.  C).    [iJ 

5467.  "  Entomologists' Monthly  Magazine"  (careof  J.  Tan  Voorst, 
1  Paternoster  Bow,  E.  0.).    [iJ 

5469.  Epidemiological  Society  (11  Chandos  Street,  Cavendish 
Square,  W.).    [i] 
[Ethnological  Jonmat.    Jonmal  of  the  Anthropological 

Inatitate.] 
[Ethnological   Society.     Identical  with  Anthropological 
Institote.] 

6471.  "European  Mail"  (care  of  Allen  &  Co.,  Waterloo  Place, 
S.  W.). 

5473.  "  i'Uh  Trades  Gazette  "  ( E.  B.  Hyde,  191  Fleet  Street,  B.  C). 

6475.  Fishery  Department,  Home  Office  (Whitehall,  8.  W.).    [ij 

5477.  "  Fishing  Gazette  "  (Fetter  liaue,  E.  C).    [i] 

5479.  Folk  Lore  Society  (care  of  G.  L.  Gomme,  2  Park  Villas, 
Londsdale  B<»d,  Barnes),    [ij 

6481.  "Fortnightly  Beview"  (care  of  Chapman •&  Hall,  12  Hen- 
rietta Street,  Covent  Garden,  W.  C).    [ij 
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5483.  Free  Pablic  Library  (23  Great  Smitti  Street,  WestminBter, 
S.W.).    [i] 

0485.  Free  Public  Library  in  the  office  of  tbe  ComtniBsioners  of 
Patenta  for  Liventions  (Soathampton  Bailding,  Chan- 
cery Lane,  W.  C).    [iii] 

6487.  Prof.  W.  H.  Flower  (Natnral  History  Division,  Britieb  Mn- 
Beam,  Soatb  Kensington),    [ij 

5489.  "  Gardeners'  Ghroniole."    [i] 

[Geographical  Magazine,  now  Jotinial  of  Boyal  Geograph- 
ical Society.] 
[Geological  Aasociadon.    Identical  with  Geologists'  Asso- 
ciation.] 

5till.  Geological  Department,  Home  Office,    [i] 

5493.  Geological  Magazine  (care  of  Triibner  &  Co.,  Ladgate  Hill, 

B.C.).  ni 

(Geological  Becord.    (See  Batli.)] 
6495.  Geological  Society  of  London  (Burlington  House,  W.).  [iii] 
6497.  Geological    Snrvey  of  Great  Britain   (Jermyu    Street, 

aw.).  [IJ 

6499.  Geologists'  Association  (University  College,  Gower  Street, 
W.O.).    [i] 
[Great  Seal  Patent  Office.    (See  Free  Pablic  Library  in 
the  office  of  tbe  Commissioners  of  Patents  of  Inven- 
tions.)] 

5501.  Greaham  CoUege  (91  Greaham  Street,  E.  G.).    [i] 

6603.  "Grevillea"  (eare  of  Williams  &  ITorgate,  14  Henrietta 
Street,  Covent  Garden,  W.  0.).    [i] 
[Gny's  Hospital  Physical  Society  (9  St  Thomas  Street, 
Boroagh,  S.  E.).    (See  Maseom  of  Gay's  Hospital.]] 

6505.  Haklnyt  Society  (care  of  Mr.  Clark,  30  Sardinia  Street,  Lin- 
coln's Inn,  W.  0.).     [i] 

5607.  Haidwit^^s  Science  Gossip  (care  of  Ohatto  &  Windoa, 
Piccadilly,  W.).     [iJ 

6609.  Harveian  Medical  Society  of  London  (Stafford  Rooms, 
Titcheb9me  Street,  Edgeware  Boad,  W.).    [i] 

6611.  "Herald  of  Peace"  (care  of  Passmore  &  Alabaster,  4  Pater- 
noster Bnilding,  E.  C).    [1] 

6613.  Historical  Society  (10  Obandos  Street,  Cavendish  Square, 
W.). 

6615.  Home  Department,  Home  Office  (Whitehall,  S.  W.).    [i] 

6617.  Howard  Association  (0  Bishopsgate  Street  Withoat,  E.  O.). 

6619.  Hudson's  Bay  Company's  Library  (1  Lime  Street,E.C.).     [11 

5521,  Hant«rian  Sooietvy  (care  of  London  lustitation,  Fiosbnry 
Circus,  B.  C).    [i] 
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5623.  HydrographicOfflceoftfaeAdtDiralty(Wlitteball,S.W.).  [i] 
[Imperial  UDseuia  for  India  and  the  Oolonies.    (See  Library 
of  the  Secretary  of  State  for  India.)] 

6626.  Inspector  General  of  Fortifications  (Horse  Gnards,  "White- 

haU,  S.  W.).    [i] 

6627.  iDstitate  of  Actuaries  of  Great  Britain  and  Ireland  (address 

to  the  care  of  Statistical  Society,  9  Adelphi  Terrace, 

Strand,  W.  C.)-     [iii] 
6529.  Institate  of  Mechanical  Engineers  [&om  BirDtioghfun]  (10 

Yictoria  Chambers,  Victoria  Street,  S.  W.).     [1] 
6631.  InstitatioD  of  Civil  Engineers  (25  Great  George  Street, 

Westminster,  8.  W.).    [iii] 
5633.  InstatntioD  of  Hydronomical  and  ITaatical  EngineeiB  (care 

of  Mr.  Potter,  31  Poattry,  E.  C).    [i] 
5636.  loBtitation  of  Naval  Architects  (6  Adelphi  Terrace,  Strand, 

W.  C.) 
5537.  Intelligence  Branch,  War  Office  (IS  Qneen  Annc^a  C^te, 

S.W.).     fi] 
5539.  Iron  and  Steel  Institate  (care  of  E.  &  F.  TS.  Spoo,  Savoy 

Street,  Strand),    [i] 
5541.  "  Iron  »  (161  Fleet  Street),    [i] 

5613.  Jonmal  of  the  Boyal  Geographical  Society  (formerly  Geo- 
graphical Magazine). 
[Jonmal  of  Conchology.    (See  Leeds).] 
[Jonmal  of  Philology.    (See  Cambridge).] 
[Jonmalof  the  Bof^Agricoltiiral  Society.  (Identieal  wiUi 

the  Boyal  Agricnltoral  Society.) 
[Joom^  of  the  Boyal  Authropotogical  Society.    (Identical 

frith  Boyal  Anthropological  Institate.)] 
S645.  Jonmal  of  Science  (3  Boy  Court,  Ladgate  Hill),    [i] 

[  Jooroal  Society  of  Arts.    (The  organ  of  the  Society  for  tiiie 

Encouragement  of  Arts,  Manofactares,  and  Com. 

merce.)] 
6647.  "  Knowledge  "  (care  of  Wyman  &  Sons,  Oreen  Qneen  Street, 

W.C).    [i] 

5549.  "LandandWater"(8aIisbnryGoaii,Fleet8treet,B.O.).    [i] 
6661.  Library  Association  of  the  United  Kingdom  (13  Sonth 

Square,  Gray's  Inn,  W.  C).    [i] 

5663.  LibratyoftbeCommitteeof  FrivyOonncilfor  Trade  (White- 
hall, S.W.).    [iii] 

6665.  Library  of  Corporation  of  Oity  of  London  (Gaildhall,  E.  0.). 
[iii] 

6557.  Library  of  the  Foreign  Ot&ce  (Whitehall,  S.  W.).    [i] 

5550.  Idbrary  of  the  Hoose  of  Commone  (Westminster,  S.  W.). 

\m 
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6661.  Library  of  the  Honse  of  Lords  (WestniiiiBter,  8.  W.)-    [i] 

5563.  Libraryoftbe  Secretary  of  State  for  India  (India  Office),  [i] 

["  Life  Boat"    (This  is  the  organ  of  tlie  Boyal  National  Life 

Boat  InstitatioD.)) 
6666.  Lindley  Library,  Boyal  Horticaltural  Society,  Sonth  Ken-       j 

sington  (care  of  Dr.  M.  T.  Masters,  41  Wellington       j 

Street,  Strand,  W.  0.).    [i]  j 

5567.  Linnsn  Society  (Burlington  Hoose,  W.).    [iii]  i 

S569.  Live  Stock  Journal  (La  Belle  Sanvage  Yard,  Ladgate  Hill,       | 

E.O.).    [i]  i 

6671.  Local  Government  Board  (Wbitehall,  S.  W.)    [i] 
5673.  London  and  Middlesex  Arcbfeological Society  (4St.  Martin's 

Place,  Trafalgar  Square,  W.  C).    [i] 
6575.  London,  Ediobnrgb,  and  Dublin  Vbiloaophical  Magazine 

(care  of  Taylor  &  Francis,  Bed  Lion  Uonrt,  Fleet  Street, 

E.G.).    [i] 
6577.  London  Hospital,    [i] 

667(>.  London  Illustrated  Sews  (198  Strand,  W.  G.).    [i] 
6581.  London  Institntion  (Finabnry  Gircna,  B.  0.).    [iii] 
6583.  London  Library  (12  St.  Jamea  Sqnare,  S.  W.).    [iii] 
6585.  London  Matbemntical  Society  (22  Albemarle  Street,  W.)   [i] 
6687.  London  Mechanics'  Institntion.    [ij 
6689.  London  Sooietyfor  Promoting  Christianity  among  the  Jews 

(16  Lincoln's  Inn  Fields,  W.  C).    [i] 
66dl.  Lords  of  Her  Majesty's  Treasury,    [i] 
5593.  Mark  Lane  Express  (Glement^a  Inn  Passage). 

6696.  Medical  Press  and  Giroalar.      ^ 

6697.  Medical  Society  of  London  (11  Ghaudoa  Street,  Gavendiafa 

Sqnare;  W.).    [i] 
5599.  Medical  Times  (core  of  J.  &  A.  GhurchiU,  New  Burlington, 

S.W.).    [i] 
5601.  Meteorological  Office  (116  Victoria  Street),    [i) 

[Meteorological  Society.    (See  Boyal  Meteorological  Soci- 
ety.)] 
6603.  "Mind"  (Williams  &  ITorgate,  14  Henrietta  Street,  Corent 

Garden,  W.  G.).    [i] 
6605.  Mineralogical  Magazine  (care  of  B.  H.  Scott,  116  Victoria 

Street,  S.W.).    [i] 
5607.  Mineralogical    Society  of   Great  Britain  (care  of  B.    H. 

Scott,  116  Victoria  Street,  S.  W.).  [i] 
6609.  Mining  Journal  (26  Fleet  street,  B.  G.).  [ij 
6611.  Mining  World  (234^-236  Gresham  Honse,  Old  Broad  Street, 

E.G.).    [i] 
5613.  Mnsenm  of  Guy's  Hospital  (9  St.  Thomas  Street,  Borooeli^ 

S.E.).    (1] 
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6615.  Mnsenm  of  Practical  Geology  ( Jennyn  Street,  S.  W.).     [Ul] 
5617.  NatiODft]  ABSociatiou  for  tbe  FromotioD  of  Social  Science  (1 

AdamB  Street,  Adelpbi,  W.  O.).    [ij 
0619.  "ITature"  (care  of  Macmillau  &  Co., Bedford  Street, Strand, 

W.C).    [i] 
5621.  liTaatica]  Almanac  Office  (Yendom  Baildiugs,  Gray's  Inn. 

W.C).    [i] 
5623.  Nineteenth  Ceutnry  (care  of  Kegan,  Paul  &  Co.,  Pater- 
noster Square,  E.  C).    [i] 
INnmisiDatic  ChroDicle.    (Organ  of  Knmiamatic  Society.)] 
6625.  Noinismatio  Society  (22  Albemarle  Street,  W.).    [i] 
6627.  "Observatory"  (careof  Taylor  &  Franoi8,BedLlon  Court, 

Fleet  Street,  E.  0.).    [i] 
5629.  Obstetrical  Society  of  London  (63  Bemers  Street,  W.).    [i] 
6631.  Odontological  Society  of  Great  Britten  (Leicester  Square, 

W.C).    [i] 
5633.  Palsontograpbical  Society  (Barlington  Hoose,  W.).    [i] 
[PaUeontological  Society.    (Identical  with  Palieontograph- 
ieal  Society.)] 
5635.  Palestine  Exploration  Fond  (1  Adam  Street,  Adelpbi,  W. 

C).    [1] 
5637.  Pathological  Society  (53  Bemers  Street,  W.).    [i] 

[Pharmaceutical  Journal  and  Transactions.     (Organ  of  the 
Pharmaceutical  Society.)] 
6639.  Pharmacentical  Society  (17  Bloomsbory  Square,  W.  C). 

[i] 
5641.  Philological  Society  (care  of  University  College,  Gower 

Street,  W.  C).    [iii] 
6643.  Photographic  Society  (5a  Pall  Mall  East,  S.  W.).    [i] 
564fi.  Physical  Society  of  London  (Science  Schools,  SouUi  Eea- 
Biogtoa).    [i] 
[Popalar  Science  Beview.    (Discontinued.)] 
6617.  Post-OfBce  Library  and  Literary  Association  (St.  Martin's 
Le  Grand,  E.  0.).    [i] 
[Poblio  Free  Library.     (Identical  vith  Free  Pnblic  Li- 
brary.)] 
[Qoarterly  Journal  of  Science.    (Same  as  Joum^  of  Sd- 

enoe.)] 
[Qaeenaland  Government  Agency  (1  Westminster  Cham- 
bers, a  W.).]    (Same  as  6366.) 
66M.  Quekett  Microscopical  Glnb  (Universt^  College,  Gower 

Street,  W.  C).     [i] 
5661.  Bay  Sodety  (Burlington  House,  W,).    [i] 

fBecoid  Office,  India  Office.    (See  Lilnury  of  the  Secretary 
of  State  for  India.)] 
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5653.  Reform  Olab  (Pall  Mall,  8.  W.).    [i] 

5656.  "  BeUqnary  "  Quarterly  Arcbsologicat  Joanial  antl  Eeview 

(Bemiose  &  Sons,  Paternoster  Sqnaie).    [i] 

5657.  £oyal  AgrioaltDral  Society  of  England  (Hanover  Sqaaie, 

W.).    fiii]  j 

5659.  Boyal  Aicbteologioal  Institate  of  Great  Britain  and  Ireland      ' 
(Oxford  Mansions,  Oxford  Street,  W.).    [til]  I 

5661.  Boyal  ABiatic  Society  of  Oreat  Britain  and  Ireland  (Albe-    '  ' 
.    marie  Street,  W.).    [iii] 

5603,  Boyal  Aatronomioal  Society  (Burlington  House,  Picca- 
dilly, W.).    [iil] 

5665.  Boyal   Botanic    Societ^y    (loner   Circle,  Begent'a    Park, 
N.  W.).    [i] 

5667.  Boyal  College  of  Pbysicians  of  London  (Pall  Mall  East),  [i] 

5669.  Boyal  College  of  Surgeons  of  England  (Lincoln's  Inn 
Fields,  W.  C).    [iii] 

5671.  Boyal  Colonial  Institnte  (15  Strand,  W.  C).    [i] 

[Boyal  Engineers'  Headquarters  Library.  (See  CbathuD.)) 
[Boyal  Engmeera'  Institute.    (See  Cbatham.)]  ' 

5673.  Boyal  Oeographioal  Society  of  Xiondon  (1  Savile  Bow, 
W.).    [iU] 
[Boyal  Geological  Society.    {Identical  witb  Geological  So- 
ciety.)] 

6675.  Boyal  Historical  Society  (11  Chandos  Street,  Cavendish 
Square),    [i] 

6677.  Boyal  Horticultural  Society  of  London  (Sontji  Kensington^ 
S.W.).    [iii] 

5679.  Boyal  Hnmane  Society  (4  Trafalgar  Square),    [i] 

6681.  Boyal  Institate  of  British  Archit«ctB  (9  Conduit  Street, 
W.).     (ij 

6683.  Boyal  Inetitntion  of  Great  Britain    (Albemarlfl  Street, 
W.).    [iii] 

6685.  Boyal  Medical  and  Ciiimrgical  Society  (63  Bemers  Street, 
W.).    [i] 

6687.  Boyal  Meteorological  Society  [formerly  Meteorological  So- 
ciety, and  later  Britdsb  Meteorological  Society],     [i] 

6689.  Boyal   Microscopical    Society    (King's   College,  Strand, 
W.O.).     [iii| 
[Royal  Military  College.    (See  Famboro*.)] 

6691.  Boyal    National  Life-Boat  InatitaHon  (14  John  Street, 
Adelphi).    [i] 
[Boyal  School  of  Mines.    (Same  as  Moseam  of  Practical 
Geology.)] 

6693.  Boyal  Society  of  Literatare  {23  Delahay  Street,  'Weat- 
miuater).    fi] 

r-,:...dbv  Google 
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5695.  Boyal  Society  of  Loodon  (Barlington  HoaBe,  W.).    [ii| 

6697.  Hoyal  United  Service  Instttntion  {Whiteliall,  8.W.).   [i) 

5699.  Baint  Bartholomew's  Hospital  (Smlthfield,  E.  O.).    [i] 

6701.  Saint  George's  Hospital  {Hyde  Park,  W.).    [i] 

5703.  Saint  Thomas's  Hospital  (Albert  Embankment,  S.  E.).    [i] 

6705.  Salmon  Ftebery  Office  (Whitehall,  S.  W.).    fi] 

5707.  Science  an4  Art  Department  (Sonth  Eenslngtou).    [iiij 
[Sdentifio  Clab.    (DiBsolved.)] 
[Science  Gossip.    (See  Hardvicke's  Science  Gossip.)] 
[Soientiilc  Opinion.   (Same  aa  English  Meohanio  and  World 

of  Science.] 
[ScieDtifio  Bolt.    (Irregnlar.]) 

6709.  Setenographical  Society  (care  of  Boyal  Astronomical  So- 
ciety, Burlington  House,  W.).    [i] 

6711.  SymoDB*  Monthly  Meteorological  Magazine  (62  Camden 
Square,  N.  W.). 
[Silk  Supply  Association.    (DiscontiDued.)] 
[Social  Science  Associatioo.  (Same  as  National  Association 
for  the  Promotion  of  Social  Science.]] 

5713.  Society  of  Antiquaries  of  London  (Bnrllngton  Hooae,  W.) 
[iii] 

6715.  Society  of  Apothecaries  of  London  (Water  Lane,  Blaok- 
friars,  K.  C).     [i] 

5717.  Society  of  Biblical  Aicbffiology  (11  H&rt  Street,  Blooms- 
bary).    [i] 

6719.  Society  of  Gymmarodrin  (Lonsdale  Chambers,  Ohanceiy 
Lane). 

5721.  Society  for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce  (John  Street,  Adelphi,  W.  0.).    [ill] 

5723.  Socdety  for  the  Promotion  of  Christian  Knowledge  (North- 
umberland Avenue,  S.  W.).    [i] 

6725.  Society  for  the  Promotion  of  Hellenic  Studies  (care  of 
Macmillan  &  Co.,  Bedford  Street,  Strand),    [i] 

5727.  Societyfor  the  Propagation  of  tite  Gospel  in  Foreign  Parts 
(19  Delahay  Street,  Westminster,  S.  W.).    (i] 

5729.  Society  of  Eogiueers  (6  Westminster  Cbambeis,  Victoria 
Street,  S.W).    [i] 

5731.  Society  of  Public  Analysts  (37  Lombard  Street,  E.  C).    fi] 

5733.  Society  of  Telegraph  Engineers  (4  Broad  Sanctuary,  West- 
minster, 8.  W.).    [i] 

5735.  Sonth  Kensington  Educational  Library. 

6737.  South  Kensington  Museum,    [i] 

^Statistical  Society,  King's  College.    (Identical  with  Statis- 
tical Society  of  London.)] 
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5739.  StAtiBtioal  Society  of  London  (9  Adelphi  Terrace,  Stntad, 

•     W.O.).    [iu] 
5711.  Soirey  Arohielogical  Society  (8  Dane's  Idd,  Stnuid,  W. 

CO.    [ij 
5743.  Syrio-Egyptian  Society  {9  Conduit  Street,  W.).    [i]  ! 

5746.  «*The  Aqnarimn"  (1  Westnunstar,  S.  W.).    [i]  , 

5747.  "The  Economist"  (349  Strand,  W.  O.).    [i]  \ 
57M.  "Tbe  Colliery  Onardias  and  Journal  of  ^e  Goal  and  Iron 

Trades."    [i] 
5751.  "The  Electrical  Beriew  and  Telegraphic  Journal"  [form-       , 

erly  tbe  Telegrtiphic  Journal}  (22  Patemoeter  Bow, 

E.C.).    [il 
6753.  "  The  Electrician." 

6766.  "  The  Engineer  "  (163  Strand,  W.  C).     [i] 

6767.  "  The  EDgiueering"  (35  and  36  Bedford  Street,  Strand),  [i] 
5769.  "The  Field"  (346  Strand,  W.  0.).     [iJ 

6761.  "The  Garden"  (37  Southampton  Street, CoventG^ardeD,  W. 

0.)-     [i] 
6763.  "  The  Ibis"  (1  Paternoster  Bow,  E.  C). 
6766.  "  The  Lancet" 

["  The  Oriental"    (Ceased  to  appear.)] 
6787.  "  Tbe  Statesman's  Yearbook."    [i] 

5769.  "TheSpectator"  (WelUngtonStreetjStrandjW.C).     [i] 
["  The  Telegraphic  Jonrnal."    (See  "  The  Electrical  Beview 

and  Telegraphic  Journal."]] 
6771.  "TbeTimes''(PriDtingHouse8quare,Blackftiar8,E.O.).  [i] 
6773.  Travling  Oommiesion. 

6775.  Trilbner  &  Co.  (57  and  59  Ludgate  HiU,  E.  C).    [i] 
6777.  University  College  (Gower  Street,  W.  C).     (i] 
6779.  n.  8.  Dispatch  Agency  (4  Trafalgar  Square,  W.  C). 
5781.  Victoria  Institute  [orPhiloBopIiicalSocietj'ofGreatBrita.iii] 

(8  Adelphi  Terrace,  W.  C.)-    [i] 
6783.  Willaghby  Society  for  tbe  Reprinting  of  Scarc«  Omitiio- 

logical  Works  (6  Tenterden  Street,  Hanover  Sqnare, 

W.).    (i] 
6785.  Worshipful  Company  of  Clockmakers  (Town  Clerk's  Oflaoe, 

GuildhaU,  E.  C).    [i] 
[Zoological  Departmentofihe  British  Museum.  (SeeBritish 

Museum.)] 
6787.  Zoological  Record  Association  (care  of  Van  Voorst,  1  Pater- 
noster Bow,  E.  C).    [i] 
5789.  Zoological  Society  of  London  (1  Hanover  Square,  W.).   [Uii 
6791.  "Zoologist"  (care  of  Van  Voorst,!  Paternoster  Eow,  E.  C  ^ 

w 
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£^793.  Norfolk  und  Suffolk  Fish  Acclimatdzation  Society,     [i] 
XudMfleld. 

6795.  Macclesfield  Society  for  Acqairiog  tTseful  Knowledge,    fi] 


6797.  Kent  Archaeological  Society,     [i] 


6799.  Gbetbam'8  Library,    [i] 

6801.  Geological  Society  {36  George  Street),    fi]  , 

6803.  Lancaabire  iDdependeat  College,    [i] 

6805.  LiteraryaodPbilosopbical  Society  of  MaDcheBter[36  George 

Street),    [iii] 
6807.  MaucbeBterFleldNatDralists'audArofaieologiste' Society,  [ij 
5809.  Mancbester  Literary  Clab.    [i] 
C811.  Manchester  Fnblic  Free  Library  [formerly  "and  Maee- 

nm"].    [iii] 
5813.  Manchester  Scientific  Stadeuts'  AssociatioQ  (97  Bridge 

Street),    [i] 

6816.  Nomismatic  Society,     [i] 

6817.  Jwen's  College.    |iii] 

["  Uiiiversal  Engineer."    (Dtscontinned.)] 
6819.  Vegetarian  Society  (66  Peter  Street). 

ItllbOTOIIglL 

5821.  Marlborongb  College  Natural  History  Society,    [i] 
lewbnxy. 

5823.  Newbury  District  Field  Club,    [i  | 

Ynroutla  (Staftyrdahire). 

6826.  North  Staffordshire  Naturalists'  Field  Club.    [1] 

Vewouae-apon-Tyne. 

5827.  Antiqnarian  Society,     [i] 

6829.  Durham  College  of  Science  [formerly  College  of  Pfaysioal 

Science].    (iJ 
5831.  Central  Exchange,  News  Boom,  Art  Gallery,and  ludnstrial 

Exhibition,    [i] 
5833.  Literary  and  Philosophical  Society,    [i] 
5835.  Natural  History  Society  of  Northumberland,  Durham,  and 

Newcastle-upon-Tyne  (Museum,  Newcastle),     [iii] 
5S37.  North  of  England  Institute  of  Mining  and  Mechanical  En- 
gineers,   fi] 
[North  Staffiirdsbire  Naturalists'  Field  Club.    (See  New- 
castle, Staffordshire.)] 
[Public  Libraries.     (See  Central  Eschange,  &c)] 
IKeading-Eoom.     (See  Central  Exchange,  &c)] 
5839.  Tyneside  Naturalists'  Field  Club  (Museum,  Newca8tlel.,|ilp 
H.  Mis.  15 U  y 
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HotwiidL 

dSil.  Norfolk  and  yonrioli  Archteologioal  Society,    [i] 
5843.  Norfolk  and  Norwich  Masenm.     [i]  j 

SS4S.  Norfolk  and  Norwich  Natnralista'  Society,    [i]  I 

6847.  Norwich  Qeological  Society,    [i] 

Vottinghun. 

6849.  Free  Library  and  Mnsetim  of  the  Boroa£;h  of  Notting*     i 

bam.    [i]  ' 

6861.  Nottingham  Literary  and  Fhiloaophieal  Society. 
6853.  NottiDgham  Mechanioa'  Association  (Mechanics'  Hall  U.' 

brary).    [i] 

6866.  Nottingham  School  of  Art.  [i] 

6867.  United  Lnoatic  Asylam.    [ij 

OldhuL 

6869.  Oldham  Free  Reference  Library,  Museam,  and  Art  Gal- 
lery. 

OKOlt 

6861.  Oscolt  College,  Erdington,  Birmingbam. 
6863.  St.  Mary's  College. 

686S.  Ashmolean  Society,    [i] 

6867.  Bodleian  Library,    [iii] 

6869.  Library  of  the  SamerviUe  Hall  for  Ladies. 

6871.  Magdalen  CoUege.    [i] 

6873.  Masenm  of  Natoral  History,     [ij 

6876,  Oxford  Architectnral  and  Historical  Society  (17  New  Inn 

Hall  Street). 

6877.  Oxford,  &c..  Messenger  of  Mathematics. 
6879.  Oxford  Free  Libreiy.     [i] 

[Oxford  TJniTersity  Library.   (Same  as  Bodleian  Library.)] 
6881.  Oxford  TJniTersity  Entomological  Society,    [i] 
6883.  Oxford  UniTeraity  Indian  Institute. 
6885.  Oxford  UniTersity  Observatory.    [iJ 
6887.  Badcliffe  Library  (Mnseam).     [i] 
5889.  Badcliffe  Observatory,    [iii] 

[Savilian  Observatory.] 


5893.  Natural  History  and  Antiquarian  Society,    [i] 
5896.  Fenzance  Public  Library,    [i]  • 

6897.  Boyal  Geological  Society  of  Cornwall,     [i] 

Plymouth. 

[DevoDShire  Association  for  the  Advancement  of  Scieoce 

Literature,  and  Arts.     (See  Exeter.}] 
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5899.  Flymoath  Institation  and  Devon  and  Oomvall  Natnial 

History  Society,    [i] 
6901.  Flymoath  Free  Library  [formerly  Miuelun].    [1] 


6903.  Boyal  lifaral  OoUe^re.    (i) 


6906.  Pablio  Library  and  Maseom. 

Bsdrsth. 

5907.  The  MiniDg  Assodation  and  Institute  of  Oomwi^L    [i] 

liohaond  {Surres). 

5909.  Free  Public  Library. 

Uehaioiid  {Torlahire). 

SOU.  Bichmond  and  North  Biding  ITatoralists'  Field  Club,  [i] 

6913.  Natural  History  Society  of  Bogby  SohooL    [i] 
6915.  Temple  Ob«ervatory.    [1] 

tjia  (I»te  of  Wiffkt). 

5917.  Philosophical  and  Soientoflo  Soidety.    |i] 

■LAlbuu. 

6919.  St.  Albans'  Arohiteotoral  and  ArohsMlogic^  Society,  [i] 

S921,  Salford  Boyal  MuBeam  and  library,    [i] 
5923.  Town  Ooancil  of  Salford.    [1] 
S925.  Working  Men's  College,    [i] 

5027.  Blackmore  Moseom. 


[Boyal  MilitaiT  College.    (See  FamBb4m>>.)] 
[Boyal  Staff  College.    (See  Famsboro'.)] 

6929.  Firth  OoUege.    [I] 

5931>  Iiiteraiy  and  Pbitosophical  Sodety.    [i] 


5933.  Hartley  Institution,    [iii] 

S935.  Ordnance  Trigonometrifud  Survey  of  Great  Britain  and 

Ireland  (1  St.  Martin's  Place,  London,  W.  C).    [ij 
6937.  SoQtb  of  England  Literary  and  Philosophical  Sodety.    [i]  ' 
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Soathport 

6939.  Aqaoriani.     [t] 

5941.  Free  Pablfo  Library,    [i] 

Soatb  Shield!. 

59^.  Pablio  Free  Library,    [i] 

Skmnitnxj, 

0940.  Shropabire  Arohteological  and  yatnral  History  Soole^.  [i] 

StaiBM. 

6947.  Boyal  India  EogiDeeriog  College,    [i] 

Stoke-on-Trent 

5949.  Free  Litn«ry  and  Mnsenm  [formerly  Atheuffium]. 
6961.  North  StatFordshire  Institute  of  Mining  and  Mechanical 
Engineers.     [■] 
Taimton. 

5963.  Somersetshire  Arch»ological  and   yatnral    History  So- 
ciety,   [ij 
Tdgnmonth. 

[TeigD  ITataTaltsta'  Field  Olnb.    {Bee  Exeter.)] 
Torquay. 

5966.  yataral  History  Society.    [1] 

Tmro. 

[Miners'  Association,  &q.    (See  Camborne.)] 
[Mineralogical  Magaiine.    (See  London.)] 
[Mineralogioal  Bot^ty.    (See  LoodoD.]] 
5957.  Boy^  Institotion  of  ComwaU.    [i] 

Twiokenham. 

6959.  Twickenham  Eoonomio  Mnsoam.    [i] 

Warrington. 

/i061.  Warrington  Moseam.     [i] 

Warwiok. 

6963.  Warwickshire  N'atoral  History  and  Archaological  Soci 
ety.    [i] 
Watford. 

5965.  Hertfordshire  lifataral  History  Society  and  Field    Ola 
(care  of  Mr.  Hopkinson,  96  New  Bond  Street,   Lkm 
don,W.)    [i] 
Wellington. 

[WeUington  College.    (Bee  WoUagbam.)] 

Whalley  {Laneatkirt). 

6967.  Stonyhnrst  College,    [i] 

6969.  Sto&yknrst  College  Observatory,    (i)     ,^  , 


LIST   OP  FOEEIGK  CO RBESPON DENTS.  213 

6971.  Literar;  and  Philosophical  Society  Museum,    [i] 

Wign. 

0973.  Mining  School. 


[WiiKdiester  and  Hampshire  Scientiflo  and  literary  Sod- 
ety.    (Dissolved.)] 
Windwr. 

[Eton  GolIe£;e.    (See  Eton.)] 
5975.  Eoyal  Libraiy.    [i] 


S97T.  Wellington  College  Katnral  History  Society  [fbrmeriy  in 
Wellington  (address  parcels  "Welliogton  OoUege^ 
Berkshire,  Booth  Bastem  Battway).    [i] 
WuTCntu^tsn. 

69t9.  Association  of  ObemiatB  and  Dmggists. 

TothridL 

6981.  Royal  ArtfUery  lostitotion.    [UiJ 
6983.  Boyal  Military  Academy,    [ill] 

Tftembe  {Buckinghanuhire), 

5986.  High  Wycombe  ITatoral  History  Society,    [t] 

[Yorkshire  Agriooltnral  Society.] 

5987.  Yorkshire  Philosophical  Sodety.    [i] 

HtSLAim. 

Aimgk. 

5980.  ObseiratOTy.    [ili] 
6091.  Public  Lihruy.    [iii] 

Btttrt. 

6003.  Bel&st  lostatation.    [i] 

5995.  Belfiist  Katoralists'  Field  Olab.    [i] 

6997.  Ohemico-Agricnltaral  Society  of  TTlBter.    [i] 

6999.  Flax  Snpply  Extension  Association,    [i] 

6001.  Natnral  History  and  Philosophical  Society,    [iiij 

6003.  Kortheast  Agricoltoral  Aascoiation.    [i] 

6005.  Qoeea's  OoUege.     [iii] 

CdkNUy. 

6007.  Marlcree  Observatory,    [i] 

6009.  Chamber  of  Oommerce. 

6011.  Ohriatian  Sohoola.  ^  , 
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6013.  Cavieriao  and  ArobteologicBl  Society,    [i] 
6015.  Library  of  Qneen'a  College,    [iii] 
6017.  Boyal  Cork  lostitatioa.    [i] 

DnbUn. 

6019.  OaOiollo  College  of  Irelaud.    [iii] 
6021.  Ofaeioical  Society  of  Dublio.    [i] 

["CopeTDicus"  InternatioDal  Joanial  of  Astronomy.    (Dia- 

coutinued.)] 
[Deaf  and  Dumb  InxtitotioD  of  Oabra.    (Identical  with 
St.  Joseph's  Cabra  luatitution,  the  former  the  fem^e, 
the  latter  the  male,  institotiou.)] 
[Dublin  Geological  Society.    (See  Boyal  Geidogical  Society 
of  Ireland,  THo.  6066.)] 
6023.  DobUn  Library  (lyOliTer  street). 

[Dublin  Quarterly  Journal  of  Science.    (Discontinned)] 

6026.  Dublin  Society  of  Natural  History,    [ij 

6027.  Dublin  University,    [ij 

6029.  Dnblin  University  Biological  AssociatioD. 

6031.  Dublin  University  Philosophical  Association. 

[Dublin  University  ZoSlogical  Botanical  Association.  (Dis- 
solved.)] 

6033.  Freeman's  Jooroal. 

6035.  Geological  Survey  of  Ireland,    [i] 

6037.  Institntion  of  Civil  Engineers  of  Ireland   (36  Dawson 
street),    [i] 

6039.  Institution  for  Deaf  and  Dumb,  Olaremont  Olasoevin.     [i] 

6041.  Irish  ArcbaBological  and  Celtic  Association. 

6043.  Irish  Fisheries  Commissioo. 

6t)45.  Irish  Medical  Association,    [i] 

6047.  Journal  of  Uedical  Science. 

6049.  Lib:cary  of  Trinity  College,    [iii] 

6051.  llational  Library  of  Ireland,  Science  and  Art  Departanent 
(Leioster  House,  Eildare  Street),    [i] 

6063.  Observatory  of  Trinity  College,     [i] 

6056.  Pharmaceutical  Society,    [i] 

6057.  Boyal  AgricnUural  Society,     [i] 
6059.  Boyal  College  of  Surgeons  in  Ireland. 
6061.  Boyal  Dublin  Society  (Kildare.  Street),    [iii] 
6063.  Boyal  Geographical  Society. 

6065.  Eoyal  Geological  Society  of  Ireland,     fi] 
6067.  Eoyal  Irish  Academy,     [iii] 

6069.  Boyal  Zoological  Society  of  Ireland.    [Has  no  library.] 
6071.  St.  Joseph's  Cabra  Institntion  for  the  Deaf  and  Damb. 
[See  also  Deaf  and  Dumb  Institution  of  Cabra.]    [i] 
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6073.  Observatory,    [i] 

6075.  ><  Urania,"  IntematiocBl  Jonrnal  of  ABtronomy .    [i] 
bib. 

6077.  Poblic  Library. 

Umy. 

6079.  Library  of  Qneen's  OoDege.    [iii] 

liHiwiTiy 

0081.  Boyal  Historical  and  ArcbfBological  Association  of  Ireluid 
(packages  to  be  addressed  to  Bev,  J.  Graves,  oar«  of 
McGIastian  &  Gill,  60  Vpper  SackviUe  Street,  Dab- 
liu,  per  Hayden  &  Co.,  Warwlt^  Square,  I 

,_w.        ^"■^-  ''I 

LMndeiTT. 

6083.  Hagee  College,    [iii] 

Ibfaeatb. 

6085.  St  Patrick's  College,    [iii] 


6087.  Lord  Bosse's  Observatory. 


6080.  Observatory  of  the  London  Meteorological  Office  (address  • 
116  Victoria  Street,  London).     [1] 


0091.  Don  Echt  Observatory,    [i] 
6093.  UTatnral  History  Society,    [i] 
0095.  PhiloeopMcal  Society,    [i] 
6097.  University,    [iii] 

Hon.— All  pMskagM  fi>t  Abwdeen  can  be  wnt  can  of  WjUie  A 

Sona,  Daton  BttMt,  AbaidMO,  p«r  Hamilton  A.  Co.,  Patemoatv 

Bow,  London,  E.  C. 

L 

0099.  Socie^  of  Katoial  Science  and  Archieology.    [i] 


610L.  I>iiinfrie8sbire  and  Galloway  Natnral  History  and  Anti- 
qoariao  Society,    [i] 

6103.  Aasociation  of  Watchmakers  and  Jewellers,    [i] 
61015.  Free  Library  and  Mosenm.    [i] 
6I0A.  University  College,    [ii] 


6197.  Arizona  Copper  Company  (12  Frederick  Street.) 
SIOO.  Ben  fi^evis  Observatory. 
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Edinlm^li — OontiDDed. 

6tU.  Board  of  Nortbero  LightbooBes.    [i] 

6113.  Botanical  Society.    [Has  no  library ;  gives  books  to  Eoyal 

Botanic  Garden  of  Eldinbnrgb.j 
611S.  Ualedoniau  Horticaltnral  Society.    |i] 
6117.  Clarendon  Historical  Society. 
6119.  Edinbargh  Geological  Society,    [i] 
6121.  Edinbnrgb  Medica]  and  Surgical  Joarnal. 
<il23.  Edinbnrgb  Unsenm. 

6125.  Edinburgb  Watt  Institution  and  School  of  Arts.     [{] 
6127.  Facalty  of  Advocates,    [iii] 
6129.  Fishery  Board  for  Scotland. 
6131.  General  Board  of  Lunacy.    [1] 
6133.  Geological  Snrvey  of  Scotland,    [i] 

6136.  Highland  and  Agricultural  Society  of  Scotland,    [i] 

6137.  Horologioal  Society  of  Edinburgh. 

6139.  Medieo-Ohirurgical  Society  of  Edinburgh,    [i] 
6141.  Meteorological  Society  of  Scotland,    [i] 
6143.  Museum  of  Science  and  Arts,     [ill] 
6145.  Pbarmaceatioal  Society  (North  British  Branch),    [i] 
*        6147.  Boyal  Botanic  Garden  of  Edinburgh,    [i] 
6119.  Royal  College  of  Physicians,    [i] 
6151.  Boyal  lastitntion  for  the  Encouragement  of  Fine  Arts  in 

Scotland.    |i] 
6153.  Royal  Observatory,     [iii] 

6156.  Boyal  Physical  Society,    [i] 

6157.  Boyal  Scottish  Society  of  Arts.  [1] 
6169.  Royal  Society  of  Edinbnrgb.  [iiij 
6161.  Scottish  Arboricnltaral  Society,    [i] 

6163.  Scottish  Fisheries  Improvement  Association. 

6165.  Scottish  Geographical  Society. 

6167.  Society  of  Antiquaries  in  Scotland. 

6169.  Society  of  Writers  to  U.  M.  Signet,    [ij 

6171.  University  Library,    [iii] 

6173.  University  Fleming. 

6175.  "The  Scottish  Naturalist." 

6177.  "The  Scotchman." 

[Note. — All  pftckBgu  foi  Edinbnrgli  to  care  of  Willikma  &  Nor- 
gate,  14  Henrietta  Street,  Covent  Garden,  London,  W.  C] 
Gla^W. 

6179.  Anderson's  College  (204  George  Street),    [i] 

6181.  Archeeological  Society  (88  West  Regent  Street),    [i] 

6183.  Faculty  of  Physicians  and  Surgeons  of  Glasgow  [formerly 
Glasgow  and  West  of  Scotland  Medical  Association} 
(care  of  James  Hadden,  65  Sanubiball  Street,  Glas- 
gow, per  Hayden  &  Co.,  Warwick  Square,  London,  B 

0-).   w 
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fflugow — Continaed. 

6185.  Geological  Society  (76  Henderson  Street).     [1] 

6187.  Glasgow  UniTersity  (care  of  Mr.  Manlehoee,  Glasgow,  per 

Mr.  Billing,  Ave  Maria  Lane,  London,  E.  0.).    [iii] 
6189.  Glasgow  Medical  Jonrnal  (care  of  James  Hadden,  66  San- 

ehihall  Street,  Glasgow,  per  Hayden  &  Oo.,  Warwick 

Square,  Z>ondon,  E.  0.).     [i] 
6191.  Institution  of  Engineers  and  Shipboilders  in  Scotland,    [i] 
6193.  Mitchell  Library  (Ingram  Street,  East),    [i] 
6195.  Natural  History  Society  of  Glasgow  (207  BaUi  Sti:«et).    [i] 
6197.  Observatory,     [i] 
6199.  Philosophical  Society  (207  Bath  Street),    [iii] 

[Poblio  Library  of  the  City  of  Glasgow.    (Identioal  with 

Mitdiell  Library.)]     * 
HiniltoiL 

6201.  The  Mining  lostitotion  of  Scotland. 


e&JS.  Obaervatory.    [i] 
Uoitnw. 

620S.  Montrose  Xatoral  History  anci  Antiqoarian  Society,    [i] 
PmUm. 

6207.  The  Ohambers  Institation  (care  of  Messrs.  W.  &  B.  Obam- 
beis,  Paternoster  Bow,  London,  B,  0.),    (il 
Pwth.  .  .  /     IJ 

6200.  Murray  Boyal  Institntioiv    [i] 

^11.  Perthshire  Society  of  Natural  Science,    [ij 

6213.  "  Scottish  NatDralist." 

St  Andzmn. 

621fi.  University  Library,     fiii] 


ffil7.  [Central]  Poblic  Library. 

6219.  Boyal  Institation  of  South  Wales.    [iJ 

6221.  South  Wales  Institute  of  Engineers,    [i] 

[Cambrian  Arohieological  Association.    (DisBidTed.)] 
WA^ooL 

e223.  Fowy's  Land  Olnb.     [i] 

6225.  Powy's  Land  Moseom  and  Library,    [i] 


0227.  Gercle  Litt^raire  "Byron"  ("Byron^  XJtomry  Ofrola).    [ij 

6229.  Government  of  Greece,    [i] 

0231.  library  of  His  Mtyeety  the  King,    [iii] 

r    -iz^dbvCoOglc 
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MhcDft— Oontinned. 

8233.  Minist^e  de  I'lnUriear. 

6236.  Mnsfe  Botsniqae  de  ITTniTersil^  IiTatiODale  {Botamicid  Mu- 

seum of  tA«  National  Vnwertits).    [i] 
flTatioaal  Librai;.    See  United  ITatioaal-  and  Utdversii? 
library.] 

6237.  National  Komismatic  Mnseam. 

[National  University.    See  United  National  uid  Univeisit? 

library.] 
6239.  Natural  History  Miueam  of  the  National  Library,    [i] 
6211.  ObsOTvatory.    [i] 
6243.  Soci^t^  Arclitologiqae  d'Athtees  {ArektBolCffical  Society  of 

Atium).    [i] 
@4ff.  Socidt^  Litt&r^re  "Le  Pamagse"  [Pamaatua  Literary  8o- 

cietg),    [i] 
6247.  SociSt^  M6dicale  {Medical  Society),    [i] 
6249.  United  National  and  University  Library,    [ill] 

Aksnyii. 

6263.  The  Northern  Provincial  Library,    [i] 
XOdnmllir.    . 

eSUm.  Technical  SchooL    [i] 
Bey^avik. 

6267.  Divinity  School,    [i] 

6269.  FomleiiarQMag  (Ictlandio  AreheeoJogical  Society),,   [i] 

6261.  Hid   Islenzka   BtikmentnQ^ag  {Literary  Boeiety  of  loo- 
Xa/nA).    [i] 

6263.  Hinn  10edi  sk6]i  i  Beyhjavfk  {Oollege  ofSe^l^amk). 

6266,  lalaod's    Stiptisb<^haBafh  {lAitrary  of  Gt»  Iceltmdie  Dio- 

cese),   [iii] 

6267.  Medical  School,     [i] 

6269.  National  Library  of  Iceland,     [i] 

627L  Natural  History  Masenm  of  the  College. 

6273.  Pj6dvina^61ag  {Society  of  Friends  of  the  People). 

6276.  Stndenta'  Library,     [ij 

6277.  Scientiflc  Association  of  Iceland,    [i] 
Btykkielwlmar. 

6279.  The  Western  Provincial  Library,    [i] 


6281.  Accademia  Petrarca  [Fetrarca  Academy),  [formerly  Aoca,d- 

emla  Yaldamese  del  Foggio].    [i] 
Bcrganuh 

^83.  Accademia  Carrara  di  Belle  Arti  ( Carrara  Academy  of  Stme 

ArU).    [i] 
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BiquiiD— OoDtinned. 

62S6.  Ateneo  di  ScieDze,  Lettere  ed  Arti  di  Bergamo  {Borgamo 

Atheneum  of  (Science,  Letters,  and  Arts),    [ij  , , 

6287.  Mnnicipio  di  Bergamo  {Oity  Qovemmeat).    [i] 
6289.  Society  Indaetriale  Bergamasca  {Bergamo  Induatrial  Soot- 

^        *  '" 

6291.  Accademia  delle  Scienze  dell'  Istitato  di  B<dogna  [Aeademj/ 
of  Sciences  of  the  Institute  of  Bologna),    [iii] 

6293.  Archives  per  la  Zoologia,  1*  Anatomia,  e  la  Fisiologia 
{Archives  of  Zoology^  Anatomy,  and  Phyaiology).    [i] 

6295.  Gabioetto  di  Anatomia  dell'  UiiiversiU  {Anatomical  Cab- 
inet of  the  University),     [i] 

6297.  Haseo  Cjvico  {Public  Museum). 

6299.  HoBeo  dt  Oeologia  dell'  University  {Geohgioal  Mutetim  of 

the  Vmvet-tity).    [Wants  all  packages  addressed  tp  6. 
OapeUini.J    [i] 

6301.  Osserratorio  AstroDomico  (Astronomical  Obaenatory).    [i] 

6302.  Be^e  Depntazione  di  Storia  Patria  per  le  Bomagna  {BoytU 

Commiseion  for  the  Ifational  History  of  the  ^omofin^). 

(i| 

6303.  Bepeitorio  Italiano  per  la  Storia  Natorale  {Index  of  JToAiral 

Sistory). 

6305.  Bepertoriam  Italianam  di  Bianeool  {Italian  Index  of  Bi- 
aneon). 

6307.  Scnola  Anatomica  di  'Bologna  {Anatomical  School  of  Bo- 
logna),   [i] 

6300.  Society  Agraria  della  Proviocia  di  Bologna  {Agrarian  So- 

ciety of  the  Province  of  Bologna).     [iJ 
6311.  Society  Medico-Ohimrgica  {Medico-Ckirurgical Sooiety).    [i] 
6313.  nnivereitA  di  Bologna  ( Umversity  of  Bologna),    [i^ 
hwit. 

6316.  Ateneo  di  Brescia  (Atkeneum  o/£r«soia).    [iii] 
6316.  Beale  Istitato  Tecnico  {Boyal  Teohnieal  Institute),    [i] 


fFondasione  Sclentifloa.    (See  Milan.}] 

6317.  Aocadetnia  Beale  di  Belle  Arti  {Boyal  Aeaduny  of  JPine 
Art*}. 

6319.  Aocademia  Gioenia  di  Scienze  Xatnrali  {Qioenin  Acadeny 
of  Natural  Soienoet).    [iii] 

6321.  Oomizio  Agrario  del  Circoodario  (Agricuitmral  Oowmit- 
toe),    p) 
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FimiM  (Flormee). 

6323.  Archivio  per  1'  Antropologia  e  la  Etnologia  {Arehiva  of 
Anthropology  and  Ethnology), 

6325.  Biblioteca  Maracelliana  {MamoiHiaHa  Library),    [i] 

6327.  Biblioteca  Sazionale  {National  Library),    [iil] 

6329.  Biblioteca  Sicardiaoa  [Eieardieuia  Library),    [i] 

6331.  Biblioteca  di  Sua  Maeet&  U  Be  d'  Italia  {Library  of  Hu 
Mi^etty  the  King  of  Italy),    [i] 

6333.  n  Gireolo  Filologico  de  Firenze  (Philological  OirOe  tfFlor- 
enoe). 

6335.  Istitato  di  Stodi  Saperiori  in  Firense  {Floratee  Institute  of 
Higher  Studies).    \i] 

6337.  latituto  Oeograflco  Militare  (Military  Geographteai  Insti- 
tute). 

6339.  latitDto  Topoffraflco  Militare  {Military  Topograpkieal  In- 
stitute),   [i] 

6341.  Hoeeo  Kazionale  d'  A&tropologis  e  di  Etnologia  (J^otimal  - 
Museum  of  Anthropology  and  E^mlogy).    \i] 

6343.  Knovo  Giomale  Botanioo  Italiano  {Sew  Italian  Botanioal 
Journal),    [i] 

6345.  "Opinione"  (Optnton). 

6347.  Osservatorio  AstroDomioo  di  Arcetri  {As^onomioai  Observ- 
atory),   [i] 

6349.  Oaaervatorio  del  B«ale  Hqseo  {Observatory  of  the  Boydl 
Museum),    [i] 

6361.  Beale  Accademia  Delia  Orosca  {Roytd  Academy  of  Dtiia 
Oruaea).    [i] 

6363.  Beale  Accademia  EcoDomioo-Agrnria  del  Oeorgoflli  {Bayal 
BconomicO'Agrarian  Academy  of  Agriculturists),     [i] 

6366.  Beale  Depatazione  degli  Stndi  di  Storia  Patria  per  le  pro- 
viDcie  della  Toaoana,  TTmbria,  e  della  Marche  {Royal 
Commission  for  the  Study  of  the  History  of  the  Provinees 
of  Tusaavg,  Umbria,  a«d  Marohe).    fi] 

63S7.  Beale  Moseo  di  Fisico  e  Storia  Ifatnrale  {Boyal  Museum  of 
Physios  tmd  Ifatural  History),    [iii] 

6359.  Beale  Society  Toacaua  di  Orticoltnra  {Roaat  Tuscan  Society 
of  Horticulture). 

6361.  Boycj  Italian  Geological  Oommission. 

6363.  Society  Eatomologica  Italiaoa  {Italian  Entomologieal  Soci- 
ety),   [i] 

6366.  SocietA  Italiaoa  di  Antropologia,  Etnologia,  e  Fsicologia 

oomparata  {ItaUan  Society  of  Anthropology,  Ethnology^ 
and  Comparative  Psychology),    [il 
ForlL 

6367.  Direziooedell*  "Indnstriale  Italiano"  [Febo  OheraidiJ  (T&« 

<>I^  of  Itolum  Industry).    [i\ 
6S60.  Olornale  Agrario  Italiano  {ItaUan  A^rarian^huriuiy. 
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GawTft  ( Oatoa). 

6371.  A.ccadeinia  delle  Scienze,  Lettere  ed  Artt  {Academy  ofSd- 

meetj  Lettert,  and  Arts),    [iiij 
6373.  Accademia  Medico-Cbirnrgiea  {Medico- Ckirurgieal  Aead- 

ems),    [i] 

6376.  Museo  Civico  di  Storia  Natorale  {Oivic  Sfuseum  o/Naturid 

Sittory).     [il 

6377.  Osservatorio  della  Reale  UDirersit^  {Obsercatory  of  tA« 

Soj/dl  Xlnivernty).    [i] 
6379.  Beale  Accademia  delle  Scienze  Medicate  Genova  (Royal 

Aeademy  of  Medical  8eie»oes,  of  Omoa).    [i] 
6381.  Beale  latitnto  di  Sordo-Mati  (Royal  Inttitute  /or  the  Deaf 

and  DunOf).    [i] 
6383.  Beale  letitato  Tecoico  e  di  Marina  (Royal  Teekitical  and 

Ifavai  Institute).    [i\ 
6385.  Beale  Scaola  Snperiore  Nsvale  (Royal  Naval  OoUege).    [i] 
[Beale  Scaola  di  Marina  (Royal  Naval  School).    See  Begia 

Accademia  Navale  di  Livomo.] 
6387.  Beale  UniTersitA  (SoyiU  Untveraity).    [iii] 
6389.  Society  di  Lettura  e  CouversazioDe  Scieutiflche  (Society  of 

Lectures  and  Scientifio  Converaationa).    [\\ 
6391.  Soc\etAliigaTvdiStonaVatTia(Ligiman8o<nety  of  National 

History).    \i] 
6383.  Ufflcio  Idrografloo  della  Begia  Marina  (Hydroyraphio  Officv 

of  the  Royal  Navy),    [i] 

6395.  Ootnizio  Agrario  (Agricultural  Coomiittee).    [i] 
Unrao  (Leghorn). 

6396.  Begia  Accademia  Kav&le  (Royal  Naval  Academy).    [Sue 

oeeds  the  Kaval  Schools  of  Genoa  and  Kaples.]    [i] 

6397.  Beale  Accademia  Laochese  di  Soieoze,  Lettere  c<l  Arti 

(Royal  Luooa  Academy  of  SeieTMse,  Letters,  aaid  Arts),   [iil] 

Ktatovm  (MiaUua). 

6399.  Beale  Accademia  yirgiliana(£oiraI  Virgilian  Academy),    [ij 
ina. 
6401.  "  La  ScieDza  OoDtemporanea  **  {Oo-temporary  Seienoe).    [ij 
6403.  Beale  Accademia  Carolina  (Royal  Ooroltna  Academy),    [i] 

ui. 

6405.  Accademia  Fisico-Medico-StatiBtica  di  Milaoo  (Physico- 
Medico-Statistical  Academy  of  Milan),    [i] 

6407.  Accademia  Scientiflco-Litteraria  (Scientiflo  Literary  Acad- 
emy),   [i] 

6409.  Accademia  Storico-Arulicologica  (Archaiological  Aeademjf)^ 
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KQuto — Gontinaed. 

Sill.  Annali  Universali  de  Medicina  n  Chinirgria  ( UniventU  A%- 

nab  of  Medicine  and  Surgery), 
6113.  Biblioteca  Ambrosiiuia  lAmbro$e  Library),    [i] 
6415.  Biblioteca    Naztonale    di    Brera    (National   Library  of 

Brera).    [iii] 
["Bolletino  Scientiflco "  {Sdentifio  Bulletin).] 
[Colleglo  degli  AvTocati.    (See  Consiglio  dell'  Ordine  degli 

Arrocati.] 
6417.  OoIIeKiodegli  Iiig«gDeriedArchltettJ  {Oottegeo/Hnffineering 

and  Architecture),    fi] 
6419.  Oonsiglio  dell'  Ordine  degli  AvTocati  in  Milano  [via  Silvio 

Pellico  No.  8]  (Law  College).  t 

6421.  DiroziODe  dell*  "  BoUettino  Sdentiflco"  [GorsoTeseziaC]. 

(Seimtijic  BuUetin).    [ij 
6423.  Direzionedell*  "Italia  Agricole>*  {The  ItaJian  liirmer).    fi] 

6426.  Fondazione  Scieotiflca  OagDola  (Sdentifie  InatituHon). 
[Brancb  of  tbe  B.  letitnto  Lombardo.] 

6427.  tflrico  Hoepli,  bookseller,    [i] 

6429.  MODicipiO  di  Milaoo  (City  Government  of  Milan),    [i] 
6431.  Mttseo  Citico  di  Storia  Katarale  {Civic  Museutn  of  Natural 

Hittory).    [iJ 
6433.  Maseo  di  StOria  Katarale  dei  FrateUi  Villa  (Natural  SiM- 

tory  Muieum  of  the  FrateUi  nUa).    [i] 
643S.  Hnseo  Patrio  di  Aivbeologia  {Museum  of  National  Areha- 

ology). 
6437.  OepitaleMaggiorediMilaQot  Grand  fiMpttalo/Jfilan).   [iJ 

6439.  B,AccademiadlBeUeArti(£«]/aMoffdnnjfo/jFVMArt*).  [i) 
6441.  B.  IstitDto  Lombardo  di  Sciesze  e  Lettere  (Royal  InsUtuts 

ofScienoee  and  Letters  of  Lombardy).    [iilj 
6443.  B.  latitato  dei  Sordo-Mati  {B»yal  Institute  for  the  Deafamd 
Dumb),    [i] 

6440.  B.  Istitnto  TecDico-Saperiore  {Boyal  l^hnical  College),    [i] 
6447.  B.  Osservatorio  AstroDomico  di  Brera  (Boyal  AstronomiooU 

Observatory  of  Brera).    fi] 
0449.  B.  Bcnola  Snperiore  di  Agricoltnra  {BoyiU  AgrietUtural  Cot~ 

lege),    [i] 
6401.  B.  Scnola  Snperiore  di  Medicioa  Yeterinaria  {Boyal  CoUege 

of  Veterinary  Medicine),    [i] 
6463.  Sodetih  Agraria  di  Lombardia  (Agrarian  Society  of  X<>fi»< 

bardy).    [i] 

6466.  Society  Qrittogamologica  Italiana  (Italian  Oryptogamioal 

Society). 

6467.  Society  Generate  degli  Agricoltnri  Italiani  (Italian  8oeimt^ 

of  Agrie%ilture). 

DigiLizedbyGoOglc 


LIST  OF  FOEEION  C0EEE8P0NDBHTS  223 

IQaoo — Continaed. 

6469.  Society  6«ologica  {Qeologieal  Sodtty). 

6161.  Society  d'lucoraggiftnieiito  di  Arti  e  Mestieri  {Sooie^  far 

the  Enoovragemmt  tfArtt  tmd  the  Trades).    [\] 
6463.  Society  Italiana  d'  IgieDa  [via  Santi  Andrea  18]  [lUMan 

Soeiety  of  Hygiene),    [i] 

6466.  Sooietft  Italiana  di  SoieDzeliratDrali  {J£aIian£EM»ety<t/'J^a^ 

urtd  SnaueB).    [i] 

6467.  Society  Fatriotica  (Patriotic  SotAety).    ]}] 

6469.  SocietA  Storica  Lombardia  (LombartUan  Historical  Society). 

[ij 
Kodsna. 

6479.  Comizio  Agiario  (AgrieuUvrai  Conmittion).    [i] 

6471.  OsBerratorio  {Observatory),    [i] 

6473.  B.  AcoadetDia  dt  Sdenze,  Lettere  ed  Arti  {Royal  Academy 
ofSdmeea,  Lettere,  and  Arte),    [i] 

6475.  B.   Stazione   Agraria   Sperimeatale    {Royal   AgrieultmriA 
Ea^erimentai  Station).     \i\ 

6477.  B.  Universitil  {Royal  University),    [i] 

6479.  Soeietiiliedieo-Ghvmr^Ga  (Sfedico-Chirurgieal Bodety).    [)| 

6481.  Society  Met«orologica  Italiana  {ItaUan  Metcorotoffical  So- 
ciety),   [i] 

6483.  Societlk  di  Nataralisti  in  Modena  {Society  of  Ifattiraliata  in 
Modena).    [i] 

64^.  OaaeTvsAano'iieteiOt6[ogico(Meteorological  Observatory),  [i] 
6487.  B.  Istitnto  Tecnico  di  Modica  {Boyal  Technical  Institute  of 
Modica).    [i] 


6489.  B.  Oseervatorio  del  B.  CoIIegio  0.  Alberto  {Observatory  of 
the  Royal  College  0.  Alberto).    [1] 
Mmtevmxtsid. 

6491.  R.  Accademia  Valdaniese  del  Poggio  {V{Udamcse  Acad- 
emy of  Poggio).    [i] 
^dH  {Naples). 

S493.  Accademia  degli  Aspinuiti  iN'atii'ralisti  {Academy  of  Ama- 
teur Katuralitts).    [I] 

6496.  Aooademia  PontaDiana  {Pontaniatia  Academy),    [i] 

6497.  Accademia  delle  Sciense  (Aeodefnyo/iSeMncM).    ' 

6499.  ABSoeiazione  Italiana  della  Grace  Bossa  {Italian  Society  of 

the  Bed  Gross). 
6501.  Biblioteca  Nazionale  {National  Library),    [iii] 
6603.  Biblioteca  Provinziale  {Provincial  Library),    [iii] 

6606.  Glab  A&icana  [via  Nnova  Monteo  Oiveto  26]  {African  OUA). 

6607.  Diiezlooedegli  "AnnaliOliuici'' [via iDoniabiligO Dell' Ospe- 

Haie]  (Olinical  AnnaU).    fij  ,,  i  C^tK>'^jlc 
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Hapoli  {Naplet) — CoBtinued. 

6509.  DirezioDe  "L'  Esplorazione " — Rassegna  Oeografica  {The 
HxpUtration,  Geographical  Review)  [via  Roma,  gli  To- 
ledo, 416]. 

6611.  IstitQto  di  Belle  Arti  di  Napoli  [IfeapoUtan  Institute  ofFint 
Aria),    [ij 

6513.  "II  MorgagDi". 

6515.  l&ria&o'S^\oQa\QAi'Sa,po\i(]!iaHonalMti*eumof  NapUt).   [i] 

6517.  B.  Accadpmia  di  Arclieologia,  Lettere  e  Belle  Arti  (fioytu      ' 
Academy  of  Arehceolcgg,  Letters,  and  Fine  Arts),    [i] 

6519.  R.  Accademia  Ercolanese  di  Arclieologia  {Boyal  Herculajiea  a 
Academy  of  Ardueology).    [iii] 

6521.  B.  Accademia  Uedico-Ohirurgica  {Bayai  Medica-Chintrgical 
Academy),    [i] 

6523.  B.  Accademia  delle  Scieoze  e  Belle  Lettere  (Boyal  Acad- 
emy of  Seienxea  <md  Belles  Lettres).    [iii] 

6525.  B.  Accademia  di  Scienze  Fisiche  e  Hatematici  {Royei 
Academy  of  Physical  and  Mathematical  Soienoes).    [i] 

6627.  B.  IstitQto  d'  lacoraggiamento  delle  Soienze  Xatnrali,  Econ- 
omiche  e  Tecnologiche(£oj/al  Institutefor  the  Promotion 
of  natural.  Economical,  and  Technical  Sciences),    [i] 

6529.  B.  OrtoBotaoico  {Boyal  Botanical  Garden).    |i] 

6531.  B.  Osservatorio  Capo  di  Monte  {Royal  Observatory),    [i] 

6533.  B.  Oeservatorio  Meteorologico  Yesuviano  {Royal  Fentvton 
Meteorological  Observatory).    [iJ 

6536.  B.  Scnola  Superiore  di  Medicina  Veterinaiia  {Royal  Ttrfert- 

nary  College),     [i] 

6537.  R.  Universiti  (Aoi/al  University).'   [i] 

6539.  SocietA  Eeale  di  Napoli  {Royal  Society  of  Naples).    [\] 
6541.  Staziooe  Zoologica  di  Kapoli  {Zoological  Station),    [i] 

Vorara. 

6543.  Biblioteca  Civica  {City  Library),    [i] 

PadoTft  (Ftubia). 

6545.  "Gazzetta  Medica  Italiana"  {Jtalian  Medical  Gazette).     [iJ 
6647.  Osservatorio  AstroDomico  dell'  University   {Aslronomionl 

Observatory  of  the  University),    [i] 
6549.  B  Accademia  di  Scienze,  Lettere,  ed  Arti  di  Padova  {Royal 

Academy  of  Sciences,  Letters,  and  Arte,  of  Padua),  [iii  J 
6551.  B.  University  di  Padova  (Boyal  University  of  Padua).  [\\ 
6663.  Society  d'  locoraggiamento  per  I'agricoltara  e  I'indaBtria 

QcHa  proviDica  di  Padova,  e  Qabinetto  di  lettnnk  {So 

oietyfor  the  Encouragement  of  Agriculture  and  Indugtri 

in  Padua),    [i] 
8666.  Society  Veiieto-l^DtiiDt  di  Scienze  Katarali  ( F«i«to- 2V-0ti 

tina  Society  of  Natural  Sciences),    [i] 
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njtnno. 

6657.  Accademia  Palermitana  di  Scienze  e  Lett«re  (Pahrmian 
Academy  of  Scimcet  and  Letters).    [Hi] 

6559.  Biblioteca  NazioDale  {National  Library),    [ij 

S561.  "Gazzetta  Cliimica  Italiana"  {Italian  Chemical  Oaeette). 
-      6563.  "n  Katoialiste  Siciliano"  [Tke  Sicilian  2{aturalist). 

6565.  Orto  Botanico  {Botanical  Garden),    [i] 

6667.  B.  Istitnto  Tecnico  {Royal  Tecknieal  Institute),    [i] 

6569.  B.  OsserTatorio  {Royal  Observatory). 

6571.  SocietA  d' Acclimazione  e  di  Agricoltura  id  Sicilia  {Sooietj/ 
of  Acclimation  and  Agriculture  in  Sicily),    [i] 

6573.  Society  di  Scieoze  IN'atnrali  ed  Ecouomicbe  {Society  of  Nat- 
ural and  Economical  Sciences),    [i] 

6675.  Stazione  Ctaimico-Agraria  Speriueutale  di  Palermo  {Ohem- 
ico-Agrioultural  Experimental  Station  of  Palermo),    [i] 


6577.  BolletiDO  di  Paleootologia  ItaliaDa  {Italian  Paleontologioat 

BvUetin). 
6579.  B.  Biblioteca  {Royal  Library),    [i] 
6581.  B.  Orto  Botaoico  {Royal  Botanical  Oarden).    [i] 
6583.  B.  Osservatorio  Astronomico  {Royal  Astronomical  Obaervei. 

tory).    [i] 
6586.  ViAvecsiXA,  AiPvamtk  {Unicertity  of  Parma),    [i] 
6687.  Mnseo  di  Storia  Natnrale  {Natural  Sistory  Museum). 
Hm. 

6589.  Accademia  Malaspina  {Malaspina  Academy).    [iJ 
6S91.  Central  Pbjeical  Observatory. 
6693.  B.  UniversitA  {Royal  University),    [i] 

6696.  Accademia  Agraria  di  Pesaro  {Agrarian  Academy  of  Pe- 
»ro).    [iJ 

6597.    Osservatorio  Meteorologico  e  Magnetico  ¥alerio  ( Valeria 
Meteorological  and  Magnetical  Observatory),    [ij 
Km. 

6S99.  DirezioDe  del  Knovo  Giomale  Botanico  Italiano  {The  Ntm 
Italian  Botanical  Journal),    [i] 

6001.  **X1  Nqovo  Ciraento." 

6603.  B.  Seuola'KovmaXeBnpenore  {Royal Normal HighSehool).  [i] 

6605.  Society  Malacologica  Italiana  {Italian  Malacological  So- 
ciety),   [i] 

6607.  Society Tmcanadi  Scienze  Natcrali(2Wcafli8ms8^(>/'jra^ 
ural  Sciences),    [i] 

6609.  TTniTersit&  (tiDiTereit?).    [iii] 

6611.  B.  Accademia  di  Scieoze,  Lettere  ed  Arti  {Boyal  Academiji 
of  Sciences,  Letters,  and  Arts).    [iJ 
H.  MiB.  15 15  r :  ■iz.dbv  Google 
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C613.  B,   Scaola  Saperiore  d'   Agricoltnra  (Boyal  Agrioultunl 

College). 
Bavenna. 

6C15.  Accademia  di  Belle  Arti  {Academy  of  Fine  Art»).    [i] 
6617.  Society  Bavennata  (Ravenna  Society),    [i] 
Soma. 

6621,  Accademia  deir  Arcadia  d'ArcheologiaetdeiHTuoviLiiMei 

(Arcadian  Academy  of  Arehaiology).    [i] 
6623.  Accademia  Poutificia  dei  Kaovi  Lincei  {FonHJMam  Aeai- 

emy).    [iii] 
6626.  Accademia  Bomana  di  Archeologia  (Soman  AoadeMy  (^ 

Arehaology).    [i] 
6^7.  Biblioteca  Yaticana  { Vatican  Library),    [iii] 
6629.  Biblioteca  Nazionale  Vittorio  Emaaaele  ( Vietor  JShnaama 

National  LStrary).    [iii] 
6631.  BiitiBh  Academy  of  Fine  Arts,    [i] 
6633.  Britieh  and  American  Arch»ologicaI  Society,    [i] 
6635.  "BolIetiDO  Ampelografico"  (Ampelographio  BuUet^).    [i] 
6637.  Commissione  AicheologicaOoDunonale  (Archaologieal  Com- 
mission),   [i] 
6639.  Oomitato  d'ArtiglieriaedIi)gegneri(<A»nf»tK«e(>^^rt(Uety 

and  Engineering),    [i] 
6641.  Corriflpoadenza  Scieutifica  in  Boma  (Saientifie  Oorre^ond' 

mee  in  Some),    [i] 
6643.  Diiezzione  della  "Baova  Antologia  di  Scienze,  Lettere  ed 

Arti"  (The  New  Anthology  of  Science,  Letters,  amd 

Arts),    [i] 

6646.  Direzzione del " Oiomale del Genio Civile"  {JonmtUofGivU 

Engineering),    [i] 

6647.  Diiezzione  del  "  Periodico  d'  Nomismatica  e  Sfragistiea  per 

la  Storia  d'  Italia"  (Periodical  of  Italian  Numismatu» 

a/nd  Engravings),    [i] 
66M.  Direzzione  della  Statistica  Oenerale  del  Begno  [formerly 

Ufficio  di  Statistica  Generale]  {Statistioai  BvreaM).     [i] 
6651.  Imperiale  Istitnto  Archeologico  Oermanico  (ImperioX  Oer- 

man  Arckteological  Institute),    [i] 
[Istitnto  de  Corrispondenza  Arcbeologica.     (ITow  called 

Imperiale  Istitnto  Arcbeologico  Gernianieo.)] 
6663.  Istitnto  Scientiflco  della  B.  University  (SdenHfic  InaOtuU 

of  the  Boyal  University),    [i] 
6655.  Minietero  di  Agrtcoltara,  Indnstria  e  Commercia  (Dspart- 

ment  of  Agriculture,  Industry,  and  Commerce),    [iii] 
6657.  Ministero  della  Finanze  {Department  of  Finance),    [ij 
6659.  Minietero  della  Gneria  {D^artinent  of  War),    [i] 
6661.  Miniatero  delt'  Interno  {Department  of  the  Interior).     |IJ 
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lou— Gontdiiaed. 

6663.  UiniBtero  dell*  Istrnzione  Pabblica  {Department  of  PubKe 
Inttmctiim).    [i] 

6666.  MiDistero  del  L&Tori  Pabblici  {Departmmt  ofPubUe  Work*). 

\>] 

6667.  Ministoro  della  Marina  (Department  of  Marine).    [I] 

6669.  Minlstero  per  gli  ASari  Esteri  {Dt^artment   of  ForMffn 

Affairs). 
6671.  Hneeo  Nazionale  Prehistorico  ed  Etnographico  {IfaUonal 

Prehiitoric  and  Ethnographic  MvteKm).    [i] 
6673.  Ospedali  (Hospitai).    [\] 

6670.  OBserTatorio  Astronomico  del  Colegio  Bomano  {Aatrononi- 

col  Observatory  of  the  Boman  College),    [i] 
6677.  B.  Accademia  dei  Lincej  (Royal  Academy  of  Lincei),    [iii] 
6679.  B.  Istitnto  Fisico-Patologico  di  Boma  (Borittm  Institute  of 

Physico-Patitotogy).    [i] 
6681.  B.  Oomitato  Geologico  d'  Italia  (Royal  Geological  Committee 

of  Italy),    [i] 
6683.  B.  Museo  Indastriale  Italiano  (Royal  ItaUan  Indtatrial 

Museum),    fi] 
6685.  B.  Orto  Botanico  (Eoyal  Botanical  Qarden).    [I] 

6687.  B.  Scaola  di  Applicaziooe  per  gP  Ingegneii  (Royal  School 

of  Practieal  En^neering),    [i] 

6688.  B.  Society  Didasc^ica  Italiana.     (Royal  DidaeUe  Socie^.) 

m 

6689.  Bevista  di  Filologia  Bomana  {Rmiew  of  Roman  Phitohgy). 
6691.  Society  degli  Spettroscopisti  Italiaoi  (Society  of  Italian 

S^eciroacopists).    [i] 
6683.  Society  Geographica  Italiana  {Italian  Qeographical  Society). 

PI 

6695.  SocietA  Italiana  della  Scienze  {IttUian  Society  of  Sciences) 

[iUJ 
6697.  Ufflcio  Centrale  di  Meteorologia  Italiana  (Central  Office  of 

Italian  Meteorology),    [i] 
0098.  ITfBcio  degli  Scambi  Internazionali  (Italian  Bureau  of  In- 

tematioaal  Exchanges.     [3  via  del  Colegio  Bomano. 

Biblioteca  Nazioaale,  Yittorio  Emanaele.]     [i] 
[ITfBcio  di  Statistica  Generate.    (See  Direzzione,  &o.)] 

SMBt. 

6699.  B.  Accademia  dei  Fisiocritici  (Royal  Academy  of  Critical 

Physiology),    [i] 
6701.  Osservatorio  dell'  UniversiUl  (University  Observatory),    fi] 
6703,  Cniveraitft  { University),    [i] 
6706.  Direzzione  d'Artiglieria  e  Torpedini  (Director  ofArtiBery 

and  Torpedoes),    [i] 
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Torino  (Turin). 

6707.  Accademia  BeaJe  di  Agricoltara  {Boyal  Academy  of  Agricul- 
ture),   [i] 
6709.  Accademia  Reale  Medico- Cbirorgica  (Boyal  Medieo-CMrur- 

gical  Academy),    [ij 
6711.  Accademia  Bealedetle  Solenze  [Boyal  Academy  of  Seimcet). 

[iiij 
6713.  Biblioteca  Nazionale  (IfaHonal  I/iirary),    [i] 
6715.  Circolo  Geografico  Italiano  (Italian  Geogm^hieal  Circle),   [i] 
6717.  OlQb  AlpiDO  (Alpine  avb). 
6719.  Direzzione  di  "Cosmos"  [Guido  Cora],     [i] 
6721.  Direzzione  de  "Bevista  Filosofia  Scientiflca"  [via  della 

Scnola  5]  (Eeview  of  Philosophical  Science),    [i] 
6723.  Museo  Mineialogico  di  Torino  (Mineralogical  Museum  of 

Turin).  ' 

6725.  B.  Accademia  AlbertJDa  di  Belle  Arti   (Boydl  Albertina 

Academy  of  Fine  Arts),    fi] 
6727.  B.  Accademia  di  Medicioa  (Eoyal  Academy  of  Medicine),  [i] 
6729.  B.  Depatazione  sovra  gH  Studi  di  Storia  Patria  (Boyal 

Commiesion  on  the  Study  of  S^atural  Htatory).    [i] 
6731.  B.  Mudeo  lodustriale  Italiaoo  di  Torino  (Boyal  Induitriai 

Muteum  of  Turin),     [i] 
6733.  B.  MuBeo  di  Storia  Natarale  (Royal  Museum  oflfaUirdl  BU- 

tory).    til 
,      6736.  B.  Moseo  Zoologico  dl  Torino  (Boyai  Zoological  Museum  of 

Turin),    [i] 
6737.  B.  Oeeervatorio  Astronomico  dcU'  UnivereitA  [Koyal  Aatro- 

nomicat  Observatory  of  the  University)  [formerly  Osserv- 

atorio  dell'  UniversitAJ.    [i] 
6739.  B.  Scnola  d*  ApplicazioDc  per  gli  Ingegneri  (Boyal  School  of 

Practical  Engineering),    [i] 
6741.  B.  Scnola  Snperiore  di  Medicina  Veterioaria  (Boyal  CoUega 

of  Veterinary  Medicine),    [i] 
6743.  Scaola  di  Guerra  [School  of  War),    [i] 
6745.  Scaola  del  Stato  Maggiore  (Staff  School),    [i] 
6747.  Society  degli  Ingegneri  e  degli  Indastriale(SMi«tjr(>^.^i^ 

neers  and  Manufacturers),    [ij 
6749.  UnivereitA  ( University),    [i]  i 

Troriao. 

6751.  Biblioteca  Commnnale  (City  Library). 

6753.  B.  Istitnto  Tecnico  {Boyal  Technical  Institute),    [i] 

Udine. 

6755.  Accademia  di  Scieiize,  Lettere  ed  Artj  {Aoademp  t^  Sgi. 
ences,  Letters,  and  Arts). 
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Vdisfl — Continaed. 

6767.  AssociazioDe  Agraria  Friulana  (JWufan  Agrarian  Asso 

motion),    fij 
«759.  B.  iBtitato  Tecnico  {JBoyal  Technical  ImtUtite).    fiJ 
6761.  Stazione  Sperimentale  Agraria  {Agrarian  £xpmniemfal  Sto- 
lon),   [i] 
OtIbiu). 

6763.  Osserratorio  Heteorologico  (Meteorological  Observatory),  [i] 

T«iiesu(F<nitoe). 

6765.  Associazione  Veneta  di  Utility  PnbMica  ( Venetian  Assooia- 

(ton  0/  Public  mmty). 

6767.  Ateaeo  Yeneto  ( Venetian  AthentEum).    fi] 

6769.  Biblioteca  Marciana  (Mareiana  Library],    [iii] 

6771.  Biblioteca  Nazionale  de  San  Marco  {National  Library  of 

Saint  Marc).    \i\ 
6773.  Istitnto  Anneuo  dei  Mecbitaristi  {Meckitarieten  College). 
[luj 

6776.  B.  Accademia  di  Belle  Artl  (Boyal  Academy  of  Fine  ArU). 

W 

6777.  B.  iBtitnto  ¥eneto  di  Scienze,  Lettere  ed  Arti  ( Venetian 

Institute  of  Sciences,  Letters,  and' Arts),    [iii] 
6779.  SQcietft'Veneto-Trentinadi8cienzeliJ'at«rali(2V«((tfi#  Vene- 
tian Association  of  Natural  Soiefices).    |i] 

678L  Accademia  d'  Agrieoltnra,  Commercio  ed  Arti  di  Verona 
{A  eademy  o/Agriculture,  Commerce,  and  Arts  of  Verona). 

[Ill] 

6783.  Biblioteca  Gommunale  {City  Library),    [i] 

978S,  Society  Italiana  delle  Scienze  {Italian  Society  of  Saences). 


6787.  Accademia  Olimpica  di  Agrieoltnra,  Scienze,  Lettere  ed 
Arti  {Olympic  Academy  of  Agriculture,  Scienees,  Let- 
ters, and  Arts),    [i] 

6780.  Biblioteca  Fnbblica  {PubUe  Library),    [i] 

vnrrBSBLAirDB. 

6791.  Aardrijksknndig  Gesootschap  [Qeographieal  Society).  \\] 

6793.  OommissioD  voor  de.  Oeologische  Eaart  van  Nederlaod 
{Oomniesion  for  the  Geological  Map  of  Netherlands). 

9790.  GtDOotscbap  ter Bevordering  der If^ataor-,  Genees-  en  Hccl- 
knnde  {Society  for  Promoting  Natural,  Medical,  and 
Cl^rurffieat  Sciences),    [i] 

6797.  Eoninkiyke  Akademie  vao  Weteoscbappen  {Boj/tU  Acad- 
emy of  Sciences),    [iii] 

r:-,:...dbvC00gIC 
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Anutexdun — Gontdnoed. 

[Koniukiyke  Oenootschap  van  XataQiukandige  Weten- 

sehappen.     (See  Oenootachap  ter   Bevordermg   der 

Nataar-,  Oeoeee-  en  Heelknnde.)] 

[Koninklijke  Inatitant.     (See  Koninkl^ke  Akademie  Tan 

Wetensehappen.)] 

6799.  Koninklijke  Zoologisch  Oenootschap  "  Natnra  Artifi  Ma> 

giatra"  [Eoyal  Zoological  Society),    [iiij 
0801.  "Haodels-Blad"  (Journal  o/(7omm«nie). 

[Landkaodige  0«Do6techap.   (See  Aardryakiuidig  Oenoot- 
schap.)] 
6803.  Maatschappij :  "TotBevordering  derBoawkonBt"  (jS(><»«^ 
far  the  Encouragentent  of  ArcMteeture),    [iii] 

6806.  Maateohappy :  "Tot  ^at  van^  Algemeen"  (Sodeti/  for  the 

Benefit  of  aU  Classes),    [i] 

6807.  Nederlandsohe  Maatschappy  ter  -Bevordering  der  Pbar- 

made  {Netherlands  Association  for  M0  Promotftm  of 
PAoniMoy).    [i] 

6808.  Bevne  Coloniale  InterDationole  (7»femaM(maI  Oolomal  Be- 

Tiew).    [i] 

6809.  Bjjks  Akademie  van  Beeldeode  Kanaten  (JfottoMoI  AeaA- 

«ny  ofFiv*  Arte),    [i] 
[Stads  Blbliotbeek  (0%  lAbrarg).   (See  TTniTersiteits  Bib- 
liotheek.)] 
*        6811.  StatistiBohlnstitDat  inHfederland  (fitoMsttoatStirMu).     [i] 
6813.  UniTereiteite    Bibliotheek   [formerly  Stads  Bibliotheek] 
( I7nwer«(j/  JJbTo/ry).    [iiiJ 
[Yereenigiag  voor  Statistiek.  (See  Statistiache  lDStitnnt.)1 
6815.  Vereeniging  voor  de  Flora  van  Sederland  (^afomeoJ  So- 

iMts). 
6817.  Vereeniging  voor  Volkevlyt  {AssocnaMon  for  iVfwtor  Xm~ 

6819.  "TolkBTlyt:'*  Tjjdschrift  voor  Kijverbeid,  Landbow,  Hcua- 

del  en  Sclieepvaart  (e^oumal  of  Industry,  AgrieuUttrc^ 

Commerce,  and  Navigation). 
6821.  Wiafeondig   Oenootschap:    "Onvermoeide  Arbeid    bomt^ 

alles  te  boven  "  (Soientifle  Societg :  <*  Untiring  Indumtiry 

Overcomes  AU").    [iii] 

Arnliem  (Oelderland). 

6823.  ITataarkttQdig  Oenootschap:  "Tot  Knt  en  Yergenoeg^zK > 
(Jfatur<tl  History  Society:  ^^Utititf  and  Am%8emvwn^'*\ 

6826.  Openbare  BibUotheek  {PubUo  Library),    [i] 

Bola-leJ)ao. 

[8ooi6t6  des  Arts  et  Sciepces.    (See 'S  QwtogeDbosolL.)! 
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Bndft  {Noord  Braband). 

6S27.  Koninkiyke  Militaire  Akademie  {Boyal  Military  Aeadmtg). 

\}] 
SeUL 

6829.  Folytechnische  School  {Polyteohnio  SehooSi.    [I] 

Serantar  [Overyttet). 

6831.  Optmbwe  Bibliotheek  {PtOtlic  labrary).    [i] 

V  Onvenlwg*  [The  Sague]  {Zuid  EoUanO}. 

6833.  Board  of  FiBberies. 

6835.  Bureaa  Tobr  Statistiek  {StaHsHcal  Bureau),    [i] 

6837.  CommiBsioD  G^odSaiqae  K^erlaadaise  {Geodetic  Commit- 
«u>n). 

6839.  Haagsche  Oenootscbap  tot  Yerdediging  van  den  Christie- 
ken  Oodadienst  {Haa^ack  Society  for  the  Vindication  of 
the  Christian  Religion),    [i] 

6811.  Inatitot  Topograpbiqae  {Topographicai  Iitttiiute). 

6843.  Koninklijk  Bibliotbeek  [Royal  Library),    [iii] 

6845.  Koninklijk  Institaat  van  Ingeuieors  {Royal  Inatitute  of  Sn- 
gineerg).    [iii] 

6817.  Koninklijb  Institnat  voor  de  Taal-,  Land-  eo  Volkenknnde 
van  Kederlandscb  IndiS  {Royal  Ingfitnte/or  Philology, 
Qeography,  and  Ethnography  of  Butch  India),    [iiij 

6849.  Eoninkl^k  Zoologlsch-Botaaische  Qenootschap  te'8  Gra- 
venhage  {Royal  Zoological  Botanical  Society  of  the 
E,^).    [1] 

6851.  Library  of  the  States  General. 

6853.  Ministdre  de  I'lnt^riear  (Department  of  the  Interior). 

{N'ederlandacheEntomologiscbeYereeuiglng.  (See  Leiden.)] 

6865.  Kederlandsche  Begeering  {Qovermnent  of  the  yetherlande). 
\i] 

[Academia  Grooingana.    (See  Bijka  TToiTersiteit.)] 
6857.  Qenootschap  pro  ezcolendo  Jnre  Fatrio  {Society  for  the  CW- 

tivation  of  National  Jurisprudence),    [i] 
6859.  Institnat  vnor  Doofetommen  {Institution  for  the  Deaf  and 

Dumb),    [i] 
6861.  ]!fatniirknndig  Genootschap  {Natural  History  Society),    [i] 
6863.  Btjks  Univeraiteit  {Ifational  University)  [formerly  Academia 

Groningana],    [iii] 

{Noord  SoUand). 
6865.  Arcbivea  N^erlandaie  {Netherlands  Archives),    [i] 

[Bataviaasch  Genootschap  {Bataman  Society).]    [i] 
6867.  Fondation  de  P.^Teyler  van  der  Halst  {Teyler  iMtttih 
tion).    [i\  I 
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Haarlem  (Noora  BoUand) — GoDtinned. 

6869.  Hollaodsclie  Maatachappij  van  Wetenachappen  {MoUand 
Society  of  Sciences),    [iii] 
[Ministfere  de  I'lnt^riear — in  'S  Gravenbage]. 
6871.  Nederlandsche  Maatachappij  ter  Bevord«ring  van  iN^ver- 
heid  (Society  for  the  Promotion  oflnduttry).    [i] 
[Openbare  Bibliotheek.    (See  Stads  Bibliotheek.)] 
6873.  Stads  Bibliotheek  {Vtty  Library),    [iii] 

'B  Hntt^foibonh  [Noord  Brabant). 

6875.  Frovinciaal  Genootschap  van  Knnsten  en  Wetenscbappen 
iu  Noord  Braband  {Provincial  Society  of  Arts  and  Sci- 
ences in  North  Brabant),    [i] 

Hooni  {Noord  Solland). 

6877.  Societas  Medico-Pbysica  Homana  {Medieo  Physical  Society 
of  Boom),    [i] 
[Gercle  Agricole  et  Horticole  (Agricultural  and  Horticult- 
ural Society.)] 

[Lvxembonrg.    (See  under  Germany.)] 

LMmrardan  (fWesIand). 

6879.  Frieasch  Oenootscfaap  voor  Gescbied-,  Ondheid  en-  Taalk- 
unde  {Friesland  Society  ofBiatory,  Antiquity,  and  Phit- 
oloffy).    [i] 
Leiden  (Zuid  Sollmd). 

6881.  Boreaa  Scientifiqne  Central  K^erlandais  (Central  Soienti^ 
Bureau)  [Haarlemmer  Straat  12].    fi| 
[Academia  Lagduno-Batava.    (See  Btjks  Universiteit.)] 
6883.  Maatscbapptj  van  Xederlandscbe  tJetterkuude  {Sode^  of 

the  Literature  of  the  Netherlands).-    [i] - 
6885.  "Mnemosyne." 

6887.  J^federlandacbe  Botanische  Vereeniging  (Netherlands  Botan- 

ical Sodety).    [i] 

6888.  Kederlandacbe  Dierknndige  Vereeniging  {NeUierlands  Zoo- 

logical Society),    [i] 
6891.  Kederlandsche  Entomologische  Vereeniging  (NetherlandM 

EnUmtoloffical  iSoetcty).    [i] 
6893.  Bijks  Bthnographisch  Mnsenm  {Royal  Ethnographical  Jlfu- 

seum).    [i] 
6895.  Bijks  Museum  van  Natnurlijke  Hietoiie  {Boyal  JfuMiuM.  of 

Natural  Bistory).     [i] 
6897.  Bijks  Museum  van  Ondheden  (Royal  Museum  o/Antiqmi' 

ties),    [i] 
6899.  B\jk6  Observatorium  (Royal  Observatory),    [i] 
6901.  Bijks  Herbarinm  (-Royal  fferbarium).    [i] 


...Coogic 
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Iflideu  (Zuid  MoU^atd) — Cootinaed. 

6903.  Byks  tTnirersitelt  {Soyal  University),    [iii] 
6905.  Stolpiaansdi  Legaat  (Stolp's  Legacy),    [i] 

[Uoivereitas  Lagdano-Batava.    (See  Bijks  UniTersiteit.}] 
6907.  Tijdschrift  voor  Entomologie  (Entomological  Journal). 
6909.  Zoologiscb  Statioa  der  Nederlaodsche  Dierknndlge  Ver- 
eeoigiog  {Netherlands  Zoological  Qardm). 
■ustriebt 

6911.  ProTinda^l  Bareaa  van  Statistiek  {Ftovinoial  Bvreau  of 

8tatisHc»). 
6913.  Yereenigiog  ter  BevorderiDg  van  Tain  eu  Laodbouw  (As- 
sociation/or Hie  Promotion  of  Sortieultnre  and  Agricul- 
tnre).    [i]     , 

Uddelbiu^  {Zealtmd). 

691S.  Zeenwscb  GeDootschap  van  Wetenseliappeii  {ZeaXanA  Soci- 
ety of  Sciences),    [iii] 
6917.  ProTindaale  Bibliotheiek  van  ZeelaJd  {Frovinet^  Library 
of  Zealand),    [i] 
Bottordam  {ZuidEoUand). 

6919.  Bataafsch  Oenootschap  van  Proefonder  vindel^ke  Wysbe- 
geerte  (^atovion  Society  of  Experimental  Philosophy), 
[iii] 
6^1.  iDrigtiag  voor  DoofstommeD  Onderw^je  (Institute  for  the 

Seaf  and  Dumb).    [i\ 
6923.  Lees  Kabinet  (Beading  Boom). 

[Nederlaadsche  Yacht  Olab  {Netherlands  Yacht  Olub).] 

6925.  Soci^tS  N4e|laiidfuse  de  Zoologie  (Setherlands  Zoologieal 

Society). 
IMntamn  (Zmd  RoUand). 

6926.  KatnorkoDdige  Vereeniging  "  Martinet"  ("Jfarftnet"  So- 

ciety of  Natural  Sciences),    [i] 
Vbmht. 

[Aeademia  Bheno-Tn^ectina.    (See  Bijks  Uaiversiteit.)] 
6027.  ArchiT  fitr  Hollaadische  BeitrSge  znr  Natiir-  nnd  Heil- 
konde  (Archives  of  RoUand  Contributions  to  Natural 
■    and  Mescal  Sciences),    [i] 
6929.  Historisch  Qenootschap  {Historical  So&ety).    [ill] 
6931.  Koninklijk  Ifederlandsche  Meteorologiscb  Inetitaat  (Boyal 

Dutch  Meteorological  Institute),    [i] 
6^3.  Observatoriam  (Observatory),     [i] 

0035.  Physiologioch  Laboratoriom  (Physiological  Laboratory),  [i] 

0987.  Provinciaal  Utrechtscli  Genootsoliap  van  Kansten  en  We- 

tenschappen  (Provinoial  Society  of  Arts  and  Sciences). 

(Hi]  ^  , 
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Vtraoht — CiODtinned. 

6999.  Byks  Yeeartsenjjscbool  (Boyal  Veterinary  School),    [i] 
6941.  Bijks  [JiiiTerstteit  {Boyal  University),    [iii] 

[UtreoUtBche  Hoogeso:ioo1.    (Hee  Bijke  Uoiversiteit)] 

ZwoUfl  {Over^&sffl). 

6943.  OTerijsselsche  Vereeniging  tot  Ontvikkeling  van  Provin- 

daale  Welvaart  [Overyttel  Society  for  the  Promotion  of 

Provineial  Wejfare).    [iii] 
6945.  Yereening  tot  Beoefeuing  vaa  OTerijsaelsch  B«gt  en  0«- 

BCliiedeuis   {Society  for  the   Cultivation  of  Overyatl 

Juritprudenee  and  History),    [i] 
6947.  "Vrieud  vao  den  Landman "  {"Friend  of  the  AgrieuUvr- 

wt").    (ij 
Wagsningea. 

6949.  Laodbonv  School  {Agricultural  St^ooCi. 

NORWAT. 

AxendaL 

6961.  Arendalfi  Skoles  offentlige  Bibliotbek  og  MaBenm  {Free 
Public  Library  and  Muteum).    [i] 
[Areodals  Mnseam.    (See  Arendals  Skoles  offentlige  Bibli- 
otbek og  Moseam.)] 

[Arcbi7  for  Mathematik  og  ^atorvidenskab.    (In  Ohiisti* 
ania.)] 
69S3.  Bergen  Moaenm  {Bergen  Mueeum).    [iii] 

6956.  Bergens  Offentlige  Bibliotbek  [Bergen  Free  Library). 

6957.  Medicinske  Bevne  {[Monthly]  Medical  Eenew). 
6959.  Observatoriet  {[Astronomical  and  yautwuU]  Obeervatorr/). 

pj 

6961.  SelBkabet  for  de  Horske  Fiskeries  Fremme  {AatocioHon 
for  the  Promotion  of  the  Norwegian  Fieheriet).     [i] 
tiania. 

[Afdeling  for  Oeologiske  ITndersfigelse.    (See  Den  Geolog- 

iske  XJndersogelse.)] 
[Arclueological  Musenm.     (See  Det  Eongelige  Norske 
Frederiks  Universitet.)] 
6963.  Arcbiv  for  Matbeoiatlk  og  Natnrridenskab  {Archives  of 

Mathematics  and  2faturat  Snences).    [i] 
6965.  Arcbiv  for  Nordiek  Filologie  {Arehivea  of  Northern  .Pki- 
lology).    [i] 
[ABSOciation  O^oddsiqne  Int«matioQale.    (See  Den  Norske 
Gradmaalings  Kommissiou.)] 
6967.  Den  Oeograpbiske  Opmaaling  {Boyal  Coast  amd  Qeoffrapk 
ioal  Survey).    [i\ 

DigiLizedbyGoOglc 
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Chrittiutii — OoDtinaed. 

6969.  Deo  Geologisbe  TjDdersSgelse  {Soyal  Oeohgiedl  jSW- 
wy).    fij 

6971.  Den  Norske  ForBtforeoing  [The  Norwegian  Aagodaiion  of 
Foreatry).    [i] 

C973.  Den  Norebe  Gradmaaliug  Kommission  (The  JSorwegian  Geo- 
detic Commission),    [i] 

6975.  Deo  Koreke  Historiske  Forenine  (The  yorwegian  Histor- 
ical Association),    [i] 

6977.  Den  Korske  lugenior  og  Architekt  FdreBiDg  {Society  of 
Norwegian  Engineers  and  Architecte).    [i] 

6079.  D«nNor8feeTuristForeDiDg(jlipincCI«ftq/ Jforway).   [i] 
[Departemeotet  for  det  Indre.  (See  Indre  Departementet.)] 

6981.  Det  Kongeljge  iN'orske  Kirke  og  tToderyisaiDgs  Departe- 
mentet {Boyal  Norwegian  Department  of  Worship  and 
EduealMn).    fi] 

6883.  Det  Koogelige  Norske  Frederikfl  Universitet  {Royd  Nor- 
wegian Frederick  University),    [iii] 

6986.  AetroDomical  Observatory,    [i] 

6987. Collection  of  Coins  and  MedaJs. 

6989.  Laboratory  of  Chemistry. 

6991.  Library  of  the  University. 

6993.  HoHeom  of  Anatomy. 

699S. Moseam  of  Botany. 

0997, Mosenm  of  Ethnological  Objects  and  National  Btti- 

nography. 

6999. , Moseom  of  Old  Northern  Antiquities. 

TOOL Mosenm  of  Zoology. 

7003.  Det  Norske  Medicioske  Selskab  (The  Norwegian  Medical 
Soeietj/).    [i] 

7005.  Det  Meteorologiske  Institat  {Meteorologioai  Office),    [i] 

7007.  Det  Norske  Samlag  (The  Norske  Society). 

7O09.  Det  Statistieke  Centralbnreao  (Statistical  Bureau),    [i] 

70U.  Foreign  Office,    [i] 

7013.  Forening  for  Dialekter  og  Folketraditioner  (Association  for 
Norwegian  Dialect  and  Folklore). 

7015.  Fereniog  til  Norske  Fortidsminderemerkers  Bevaring  (As- 
soaation  for  the  Preservation  of  Old  Norske  Antiquities 
and  Monuments),    [i] 

7017.  Generalfelttojmeetern  {Oreat  Master  of  the  Ordnance). 

7019.  lodre  Departementet  (D^arlmmt  of  the  Interior),    [i] 

[Institotion  g4ograpbiqae  de  Norvfege  et  la  section  topo- 
graphiqne  de  I'Stat  m^or  g^n^ral  (Geographical  In- 
stitute dx.).    (See  Den  Oeografiske  Opmaaling.)] 

7021.  Kongelige  Bibliothek  (Royal  Library),    [i] 

[Kongelige  Selakabet  for  Norges  VeL  (See  Selskab^for. 
'Soigea  Vel.)]  '    '  i-"^ 
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Chriatiaiiia — Continued. 

7023.  KriBtinniii  Blin<le  lostitat  {ChrUtiania  Inatitution  for  the 
■  Blind),    [i] 
[MediciniskeSelskab.  (SeeDetyorskeMedicinskeSelekab.)) 
7025.  Militaere  Samfund  [Military  Society),    [i] 
7027.  '^ISataTen"  (Nature),    [i] 

7029.  Nordharse  Espeditioaens  Bedactioos  Comite  [PvbHc  Com- 
mittee of  the  Noriregian  N^orth  Atlantic  Ei^edition).    [i] 
[itTorgeB  Geografiske  Opmaaling.    {8ee  Den  Geographisku 

Optoaaliiig.)! 
[B'orske  Historiske  Forening  {Norwegian  EiatoricalSoeietjf). 

(See  Ueo  Norske  Historiske  Forening.)] 
(Norske  Meteorologiske  lostitut.    (See  Det  MeteorologiBke 
Institut.)] 
7031.    Norske   Oldskrift   Selskab   {Noncegian  Antiquarian  So- 
ciety),   [i] 
7033.  Sorak  Retatidende  (Review  of  Laws  and  Sentences  of  the 
Supreme  Court). 

7036.  iSoTBkeSa,gC6ieTFoTaiing{N<truiegian  Lawyers' Society),    [i] 
[Norske   Tourist    Fflteoing,    (See    Den   Korske    Toriat 

Foreniog.)] 

7037.  Nf  t  Magazin  for  Natnrvidoaskabernea  ( Quarterly  Magazitie 

of  Natural  Sciences),    [i] 
fPbysiograpbiske  Forening.     ^Diasolved.}] 
7039.  Polytekniske  Forening  (Polytecknic  Society),    [ij 

[Farliameotary  Library.    (See  Stortbiogets  Bibliotbek.)] 
7041,  Bigaarkivet  {The  Royal  Archives  of  Norway),    [i] 
7013.  Bigshospitalet  (Royal  Infirmary). 
7045.  Selskabet  for  Folkeopljsuingena  Fremine  (Socie^  for  the 

Promotion  of  Kjiowledge). 
7017.  Selakab  for  Korges  Yel  (Royal  Society  for  Uie  Promotion  of 

the  Wealth  of  Norway).    \\] 
7049.  Selakabet   for  Koiges   Fiskeries  (Norwegian   Fishery  So- 
ciety),   [i] 
[Satiatiske  Central  Bnreaa.    (See  Det  Statistiske  Central* 
bnrean.)] 
7051.  Storthingeta  Bibliotbek  (Parliamentary  Library),    [i] 
7063.  Theologiske  Foreniog  ( TheoUtgical  Society).    ]i\ 
7055.  Tbeologisk  Tidsskrift  (Quarterly  Journal  of  Theology).      \i\ 
7057.  Tidakrift  for  Praktisk  Medicin  (Fortnightly  Review  of  Prac- 
tuMl  Medi^ne).    [i] 
[Topograflske  og  Hydrograflske  Afdeling.    (See  Deo  G«og< 

rapbiske  Opmaaliug.)] 
[Universiteta  Observatoriet.  (8eeK.N.Fred.Univer8itet.)l 
7059.  Yidenskabs  Selskabet  (A&iAemy  of  S^mces).    [ij 
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7061.  EdthedralskolensOflfeutlige  Bibliotbek  {Free  Public  Library 
</  the  Cathedral  School),    [i] 

7063.  FrederikBhald  StadBbibliotbek  {Free  Tovm  Library),    [i] 
Hortoo. 

7065.  S5militaere  SamftiDd  {Sooiely  «/  Naval  Officers),    [i] 

SteTBOgCT. 

7067.  Vet  Korske  Missions  Selskab  {Nonregian  Missionary  Society 
[for  the  Promotion  of  Christianity  among  the  Pagan 
Tribes  of  South  Africa  and  Madagascar]),    [i] 

7069.  Free  Pablic  Library,     [i] 

7071.  Stavanger  Mnseam  {Miaeum  of  Zoology  and  Antiquity). 

TrondlijeiiL . 

7073.  Det  KoDgelige  IiTorake  YideDskabemeB  Selskab  {Boyal  Nor- 
wegian Society  of  Sciences),    [lii] 
TransK; 

7075.  TromsS  Kommnnale  BiUiothek  {Tromso  Free  Town  Li- 

brary). 
7077.  TromaS  Maeemn  ( IVoflWjf  JfiMeitm),    [i] 

POBTUaAL. 

7079.  Effemerides  Astronomicas  {Astronomical  JEphemerie).   [1] 

7081.  iDtttitato  de  GoTmbra  {Inatitvte  of  Coimbra).    [i] 

7083.  Obeervatorio  Maenetico-Meteorologico  da  Universidade  de 

Oolmbra  {Magnetic  and  Meteorological  (^ervatory  of 

the  University  of  Coimbra).    [i] 
7085.  UDiversidade  ( University),    [i] 


7087.  BiWioteca  Pnbliea  {PubUe  Library),    [ij 

{Litbon). 

7089.  Academia  Beal  des  Sciencias  {Soyal  Academy  of  Sd- 

enoa).    [iii] 
7091.  Academia  dea  Bellas  Artes  {Academy  of  Fine  Arts),    [i] 
7093.  Associa^So  dos  Eogenheiros  CiviB  FortQgnezes  {Association 

of  Portuguese  Civil  Engineers),    [i] 
7095.  Biblioteca  Xacioual  {National  Library),    [iii] 
7097.  Colonial  Department  of  the  Kavy  Department. 
7099.  CommissSo  Central  Permanente  de  Oeograpliia  [CentnU 

Permanent  Commission  of  Geography),    [i] 
[CommissSo  G«oIogica  de  Portugal.    (See  Direcj^  Q«ne- 

lal  dos  Trabalhos  Oeologicoa.)) 
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lisbOa  (ZMfcon)— CoDtinaed. 

7101.  Direc^So  Geoeral   dos   Trabalhos   Geodesicos   {Oeodetic 

Office),    [i] 
7103.  Dtrecffio  General  dos  Trabalbos  Oeologicoe  (OeologiMl 
Sureau).    [i] 

7106.  EBCola  da  Ezeroito  {Military  School),    [i] 

7107.  'Eacoltk  iiedicoCiraTgii^  (Medieo-Ckintrgioal School),    [i] 

7109.  EscolaS^aval  {Naval  School),    [i] 

7111.  Escola  PolytecliDica  {Polytechnical  School),    [i\ 

7113.  Institato  Indnstrial  de  Lisboa  {Indiutrial  Institute),    [i] 

7116.  IsBtitato  Beal  de  AKricaltora  {Boyal  Instiiute  of  Agricul- 

ture),   [i] 

7117.  llinistro  de  Xegocios  Estrangeiros  {Minister  of  I^treigit 

Affairs),    [i] 

7110,  HoBeo  de  LibIk^  {Li«bon  Museum),    [i] 

7121.  Unseo  iN'acioaal  das  Colouias  {National  Museum  of  the  Colo- 
nies),   [i] 

7123.  Obserratorio  AstroDomico  da  Tapada  de  AlcaDtara  {Astro- 
nomical Observatory  of  Tapada  of  Alcantara),    [i] 

7125.  Observatorio  Astroaomico  oa  Escola  Polytechnica  {AttrO' 
nomioal  Observatory  of  the  Polytechnical  School),    [i] 

7127.  Observatorio  de  Marina  {Naval  Observatory).    \i] 

7120.  Observatorio  Meteorologico  do  In&nte  Dom  Lniz  na  Escola 
Polytechnica  {In/ant  Ihm  Luiz  Meteorologicai  ObservO' 
tory  of  the  Polytecknie  School),    [i] 

7131.  Beal  Associa^ao  Central  de  Agricultura  Portugaeza  {Royal 
Central  Association  of  Portuguese  Agriculture),    [ij 

7133.  Beal  Gonaervatorio  de  Masica  {Royal  Conservatory  of 
Music). 

7135.  Sociedade  de  Geografla  {Geographical  Society),    [i] 

7137.  Sociedade  dos  Arcbitectos  e  Arcbeologos  {Society  of  Archi- 
tects and  Archtmlogista).    [i] 

7139.  Sociedade  Arclieologica  de  Lisboa  {ArchtEological  Societtf  of 
Lisbon). 

7141.  Sociedade  Fromotorada  Indnstria  Falevil  {Society  for  th« 
Promotion  of  Manufacturing  Industry).    |ij 

7113.  Sociedade  Pharmaceutica  Lasitania  {Lisbon  Phixrmaceutical 
Society),    [i] 

7145.  Sociedade  des  Sciencias  Medicas  de  LisbSa  {Lisbon  Society 
of  Medical  Sciences),    [i) 

7117.  Academia  Polytecbnica  {PolyteeAnie  Academy),    [i] 

7119.  "Centro  Pbarmaceatico  Portugaeze"    {'^Pkarmaoettti^ai 

Centre ").    [i] 
7161.  Escola  Medico-Cirargica  {Medico-Okirurgical  School),     [i] 
7153.  InstitDto  Indnstrial  {Indu3trial  Institute).    [iJ 
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Oporto — Contiaaed. 

7155.  Maseo  de  Qistoria  yatnral  da  Camara  Manidpal  do  Porto 
(Oporto  Mugenm  of  Natural  Hiatory).    |i] 

7167.  Sociedade  do  lostrac^  do  Porto  (EducatioTutl  Soaiety). 
[Packages  Beat  throngh  Bamsay  Crooks,  Esq.,  25  Soath 
William  Street,  New  Tork.J    [i] 

7159.  Sociedade  Portagaeza  de  Cteografla  (Portuffueae  Geographi- 
cal Society). 

RODHAinA. 

Bakaiwt 

7161.  Soci£t^  Boamaiae  d'Agricnltare  (BouvMnian  AffrieuUmral 

Society),    [i]     ■ 
7163.  Soci6t^  Bonmaine  de  O^graphie  (Ronmaman  OtogrophieaX 
Sooietg). 

RUSSIA. 
AT'Hia.ii«], 

7165.  Flotekaia  Biblioteka  {IfamU  JAbrary). 


7167.  Meteorologicheskaia  Obserratoria  {Meteorological  Observa- 
tory),   [i] 
Hmft  (Dorpat). 

7169.  Derpt8koieOb8hoheBtToIe8te8to-lBpytalelei(i>DrjMt  Amm^ 
of  NiOuratittt).    [ij 

7171.  FarmatseTticheBkoie  ObslicIieBtyo  (Pharmaeeutical  &>eiety), 

[IJ 

7173.  Imper.  AstroDomicbeakaia  Obeervatoria  [Kaiserlicbe  tJoi- 
TCTSit&ts-Stemwarte]  [Imperial  Astronomical  Observa- 
tory),   [i] 

7175.  Imper.  Universitet  {Imperiat  d^niversity).    [iiij 

7177.  Kaiserliche  Livl&ndiscbe  OekonomiBcbe  G«8ell8obaft  (Jt»> 
-  perial  Lijionian  Sconomical  Society),    [i] 

7179.  Met«orologicbe8kaia  Observatoria  (Meteorological  Observa 
tory).    [i] 

71SL  Statistiscbes  Bareaa  der  Universit&t  (Stattetical  Bureau  of 
the  UniversHy).    [i] 

7183.  Uobonoie  Estonskoie  Obsbchestvo  [Gelebrte  Estniache 
GesellBcbaft]  (Eathonian  Scienlijio  Society).    [iU] 

7185.  T^'eterinamyi  luatitat  (Veterinary  Inati^te).    [i] 

IHtarfilwrs. 

7187.  Meteorologicbeskaia  Observatoria  (Meteorological  Observa- 
tory),   [i] 

7189.  Soci^td  OnntlieQue  d'Amatears  dea  Sciences  Naturelles 
(Uralian  Society  of  Friend*  o/lfatural  Beienee). 
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Heliiiigfbra. 

7191.  Bareaa Central de Statistiqae  de  ]»Fiu\Bode [Central  Statii- 

ticai  Bureau  of  Finland). 
7193.  Finnieche  AkademiederWissenBchafteD  {Finnish  Academy 

of  Sciences.) 

7196.  Fioska  Geologiska  UDdersSkoiDgeti  {Geological  Surveg  of 

FinUtnd).    [i] 

7197.  Pinska  Litteratnr-Sailskapet  {Society  of  Finnish  Literature). 

[i] 
7199.  Finskoie  TTchonoie  Obalichestvo  [Societaa  Scientianini  Feu- 

nica,  Fioska  Yetenskaps-Societet]  {Finnish  Sdenti^ 

&i€iety).    [Hi] 
7201.  Kcyserliga    Alexandera-Cniversitet  i  Finland     {Imperial 

Alexander   University   of  Finland).     [Packages  sent 

through  F.  A.  Brockbaas,  Leipzig.]    [i] 
7203.  Magnitnaia  i  Meteorologicheskaia  Obaervatoria  {Magnetic       ! 

and  Meteorologicai  Observatory),    [i] 
7205.  ObshchestTo  Fiolaadskih  Trachei  [Blnska  Lakare  Salls- 

kapet]  (Society  ofPhystcians  of  Finland),    |i] 
7207.  Sftll8kapetproFaaDaetFloraFeDiiica('S(>nety/orf&e  ftsuna 

and  Flora  of  Finland),    [i] 

lanwlavl  ( Yarotlav). 

7209.  DemidofiikiiIoiidicheskiiLit8ei(J>emt^/<7urtdtcalXsK!«nn). 

W 
7211.  Obshchestvo  dla  izsledovania  laroslafskoi  gnbernii  t  iest- 
estvenno-istorioheskom  otDoahenii  {Somety  for  Invest- 
igaHng  thcNatural  Siatcry  of  the  District  of  laroslavl). 

Irkatik. 

,  7213.  Y(Mtoohno>Sibirskii  OtdJel  Imper.  Basskavo  Gfografiobes- 
kavo  Obshcheetva  {Fast- Siberian  Section  of  the  Imperial 
Russian  Oeographical  Society),    [i] 

7215.  Imper.  KazanskiiTJniver8itet(Jff(per«ai  University  o/Kasan). 

[lii] 
7217.  Imper.  Kazanskoie  Ekonomicheskoie  ObshchestTO  {Jm- 

perial  Economical  Society  of  Kaxan).    [i] 
7219.  Kazanskoie  Obehchestvo  Yraehei  {Society  of  Physician*  ^f 

iTozan). 
7221.  Observatoria  {Observatory).    [{] 
7223.  ObshchestTO  lestestvolspytatelei  pri  Imper.  Kazaaakom 

Uaiversitetie  (Society  of  Saiuralists  at  the  ImperitU 

University  of  Kazan),    [i] 
Ekarkof. 

7225.  Imper.  Kharkofekii  TJniversitet  (Imperial  Uniwr*ity   of 

Khariof).    [i] 
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Xhukof— CoBtinaed. 

7227.  MathematJsche  Gesellscliaft  der  TlDiverait^t  (Mathematiedl 

Society  of  the  University). 
7229.  ObsbcbestTO  Ispytatelei  Prirody  pri  Imper.  Kharkofskom 
Universitetie  (Society  of  Ifaturaliatt  at  the  Imperial 
Vnivetaity  o/Eharkof).    [i] 
7231.  Yeterinarooie  Uchilialicbe  ( Veterinary  School),    [i] 
Sat 

7233.  Imper.  Univereitet  Sviatovo  Vladimirft  {Imperial  8t.  Vla- 
dimir Univernty).    [i] 
7235.  Eiefokoie  Obehchestvo  lestestvo-Ispytatelei  {Kie/Soeiety  of 

Naturaliata).    [ij 
7237.  Observatoria  {Observatory),    [i] 
Kraiubtet  {Cronstaat). 

7239.  Koini>aaDaia  Observatoria  {Compass  Observatory).    [iJ 
7241.  Kronshtatskaia   Morskaia   Biblioteka  {Ifaval  Library  of 

Cronstadt).    [i] 
7213.  Morskaia  Astronomicheskai  a  ObserTatoria  {Naval  Astro- 
nomical Observatory),    [i] 
7245.  Obshchestvo  Morskib  Vracbei  {Society  of  Naval  Physicians). 
[i] 
Icbediu  {l>istrict  of  Tambof). 

[Lebedi&DBkoie  Obsbchestvo  Selskovo  Hoziaistva  (Xebedtan 
Society  of  Rural  Sconomy).    (Closed.)} 
LsKiD  {Bigtrict  of  EJcaterinoslav'). 

7247.  Heteorologicheskaia  Observatoria  {Meteorological  Observa- 
tory). 
EteTk  {Mitau). 

72iB,  Korlandskoio  Obsbcbestvo  Literatary  i  IskasBtv  ( Oourland 
Society  of  Literature  and  Art),    [iii] 
■Mkn  {Moscow). 

7251.  Ghertkofskaia  Pnblicbnaia    Biblioteka    {Chertkof  Public 

library),    [i] 
7253.  Etnografieheskii  Mazei  {Ethnographical  Museum),    [i] 
7255.  Fiziko-1ied\tsiuako\eObahcbestvo {PhysicoMedical Society). 

[i) 

7257.  Imper.  Iffosko&kii  Universitet  {Imperial  University  of  Mos- 
cow),   [i] 

7259.  Imper.  Moskofskoie  Obsbcbestvo  lestestvo-lepytatela  {Im- 
periai  Moscow  Society  of  Naturalists).    [Uij 

72SI.  Imper.  Moskofskoie Obsbcbestvo  Selskovo  Hoziaistva  ( Jm- 
perial  Moscow  Society  of  Rural  Economy),    [i] 

7263.  Imper.  Obsbcbestvo  Istorii  i  Drevoostei  GossiiHkih  pri  Mo8- 
fcofefcom  Universitetie  (Imperial  Society  of  Russian  His- 
.tory  and  Antiquities  at  the  University  of  Moscow),    [i] 
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Hoakva  {Moacba) — GondQued. 

7265.  Imper.  Obshclieatvo  Labit«lei  lesteetvozDania,  Aiitropolo- 

gii  i  Etnografii  [Imperial  Society  of  Friends  of  Natural 
Seimce,  Anthropology^  and  Ethnography),     [i] 
7267.  Imper.  Zemledielchf-skoie  Obahchestvo  v  Moskvie  [Imperial 

Agricultural  Society  o/Mokoow).    [ij 
7269.  laridiclieslEOie  Obshchestvo  [Juridical  Society),    [i] 
7271.  Kommercbeskaia  Akademia  [Commercial  Academy).    \i] 
7273.  Lazarefaki)  Inatitut  Vostochoyh  I&zybot  (Laaar^  Iiutitute 

of  Oriental  Languagee).    [i] 
727fi.  Meteorological  Observatory  of  the  Agricultural  Academy. 
7277.  Moskofokaia  Syoodaliiaia  Biblioteka  [Mosano  Synodal  Li- 
brary). 
7279.  Moskofskit  Pablicbnyi  i  HomiADtsefakii  Mnzei  [Mogcow 

Public  and  Rumiantsef  Mu«eum«).    [i] 
7281.  Mosbofskoie    Archeologivbeskoie   Obabchestvo    (ifoMoto 

Archaological  Society),    [i] 
7283.  MoekofakoieUateiuatiche8koieOb8bchestvo(Jlfo«oow^atA«- 

matical  Society),    [ij 
7285.  Mazei  Kniazia  Sergeia  Mibailovicha  Galitsyna  [Prince  Ser- 

giut  Oalitayn'a  JUttaeum).  [i] 
7287.  OhservaitoTin  (Observatory).  [iJ 
7289.  ObshcheBtTO  Akklimatizatsii  Bastenii  i  ZhiTOtnyb  [Societfi 

of  Acclimation  of  Plants  and  Animals).    [i| 
7291.  ObshcliestTo  Drevne-BnsakaTO  Iskasstva  pri  Moskofskom 

PablichDOiri  i  BDmiautaefakom  Maaeiab  [Society  of  Old 

SiUHsian  Art  at  the  Moscow  Public  and  RumianUef  Jftc- 

seums).    [i] 
7293.  Obabchestvo  Lnbitelei  Hadozhestv  [Society  qf  Frieada  qf  the 

Fine  Arts),    [ij 
7295.  Obabchestvo  Lnhitolei   Kosaiiakoi   SlovesDOSti  [Society  of 

Friends  of  Russian  Literature).    [iJ 
7297.  Petrofskaia  Zemledlelcbeskaia  i  Le«iiaia  Akademia  (fVter 

Academy  of  Agriculture  and  Forestry),    [i] 
[Bamiauti^fakaia  Biblioteka  i  Muzei  {Rumiantstf  LiiPrary 

and  Museum).     (See  Moakofakii  Publichnyi  i  Bamiant- 

aefskii  ftfuaei.)] 
7299.  Busskoie  ObdUcbeatvo  Lubitelei  Sadovodatva  [Busmat*  jSb- 

ciety  of  Friends  of  Horticulture).  '  [i] 
[SlaviaBakii  Komitet  (Slavic  Committee).    (Closed.)] 
Hanr*. 

7301.  Narvakoie  Arbeologicbeskoie  Obabcheatvo  [AroheBolt>ff%cal 

Society  of  Narva),    [i] 

7303.  Meteorologicbeskaia  Obserratoria  (MeteorologicaX 
lory).    \i]  - 
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7305,  iBtoriko-Filologicbeskit  Institnt  {HUtorico-Phitological  /n- 
atitute)  [formerlj  Litsei  Grafa  BezborodkoJ.    [i] 


7307,  Observatoria  (Observatory),    fi] 

OdatM. 

7309.  OorodBkaiaPablicbDaiaBiblioteka(Pu&(icCifj/£t6rary).  [ij 
7311.  Imper.  Novo-Bosaiiskii  Universitet  {Imperial  New-Rmaian 

Vniversity). 
7313.  Imper.  Obsbchestvo  Selskova  HoziaiBtva  luzhnoi  Boasii 

(Imperial  Society  of  Rural  Economy  of  Southern  Bua- 

«a).     [i] 

7316.  SToTO-Bossiiskoie  Cbshcfaestvo  lestestvo-Iepytatelei  (i^Tew- 

Rus»ian  Society  of  Naturaligig).    [Tbe  library  of  this 
society  is  inseparably  connected  with  the  aiiiveraity,] 

7317.  Odesskoie  Obslichestvo  Istorii  i  Drevnostei  (Historical  and 

Antiquarian  Society  of  Odissa).    [iJ 
[Pablicbnaia  Biblioteka  (Public  Library),    (See  Qorodskaia 

Fablicbnaia  Biblioteka.)] 
7319.  Soci^t^  de  M^decioe  d'Odessa  (Medical  Society  of  Odessa),    [i] 
7321.  XJebiUahcheGlnhoSiemyhiDeaf  and  Dumb  Institution),   [i] 

OmL 

7323.  Obehcbestvo  Izsledovatelei  Zapadooi  Siblri  {Society  of  Ex- 
plorers of  Western  Siberia],    [i] 

7325.  Orenburgsbii  Otdiel  Imper.  Rasskavo  Geograficheskavo 
Obsbchestva  (Orenburg  Section  of  the  Imperial  Russian 
Qeographical  Society),    [i] 
Hrioflik. 

7327.  Libraryof  the  Meteorological  and  Magnetic  Station. 

JUkoTO  (PouOtova). 

7329.  INikolaiefokaia  Glavnaia  Obserratoria  (Nicholas  Chief  Ob- 
servatory),   [i] 
M»nHBevat). 

7331.   Eatlandakoie  Literaturnoie  Obshebestvo  {Esthonian  Liter- 
ary Society),    [i] 

7333.  Fablicbnaia  Bibliotekti  (Public  Library),    [i]  ; 

7335.  Lettiscb-LiterarJsche  Qeeellsohaft  (Society  of  Lettie  Litera- 
ture),   [i] 
7337.  Mnzei  (Museum),    [ij 
7339.  ObehcbestTo    leatestvo-Ispytatalei    [XatarfbncherTereiR] 

{Society qf  NaturaUsU).    [iii]  ,,  i   CtKwIc 
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Biga— Continned. 

7341 .  Obshchestro  Istorii  i  Drevnostei  Bueskih  Fribaltiiskili  Pro. 
Tinteii  [GeseUschaft  fiir  Gesctiichte  nnd  Altertbams- 
knode  der  Ostsee-ProTJnzen  HusBlandB]  {Riatoricai 
and  AntiquariaH  Societg  0/  the  Buaaian  Baltic  Profi- 
ineea).    \i] 

7313.  Obsbchestvo  Frakticheekili  Vrachei  {Society  0/  Praeticai        ' 
Phyncicau).    [i]  I 

7345.  Techuicheskoie  Obsbcbeetvo  {Technical  Societt/).    [i] 

Sftnkt-Feteibiirg  (8t.  Petersburg).  | 

7347.  levo  Yelicliestvo  Imperator  Vserossiiskii  (Hit  Majesty  the       \ 

Umperor  o/Ruaata).    [iii]  I 

734d.  Arheograflcbeskaia  Kommiseia  pri  Ministerstvie  Narod- 

iiavo  ProBTiesbcbenia  {Archeeographical  CommiaaioH  of        I 

the  Minietry  0/ Public  Education),    [ij 
7361.  Bibliothek  der  Evangeliscbea  Gemeindeo  in  St.  Petersburg 

{Librarg  0/  the  Protestant  Congregations  of  St.  Peters- 

hurg). 
7353.  Cabinet  der  Fbysikalischen  Oeograpbie  der  Kaiserlichen 

Universit&t  {Cabinet  of  Physical  Oeography  of  the  Impe- 
rial University).    [1] 
7355.  OommissioD  poar  fixer  lee  mesares  et  leB  poids  de  TEinpire 

de  BasBie  {Commission  for  establishing  measures  and 

ueights  in  the  Russian  Empire). 
7SS7.  OommissioD   roase  dee  ^changes   iuteiuatioDaaz    de    la 

Biblioth&qne  Imp^riale  PubUque  {Russian  Oommi*gio» 

of  International    Exchanges   at    the   Imperial    PvbUe 

Library).    [iJ 
7359.  Filologicheskoie  ObshcheBtvo  pri    Saokt-Peterbargskom 

ITaiversitetie  {Philological  Society  of  the  Universitjf  of 

8t.  Petersburg),    [i] 
736>.  Geologicbeskii  Komitet  {Oeological  Committee),    [i] 
7363.  Gidrograflcbeskii    DepartameDt    Morskovo    Mioisterstva 

{Hydrographical  Department  of  the  Ministry  of   Ha- 

rine).    [iii] 
7365.  Oornaia  Akademia  {Mining  Academy),    [i] 
7367.  Gomyi  DepartameDtMitusterstTaGosadarstreDDyhlmaah- 

cbestv  {Mining  Department  of  the  Ministry  of   State 

Domains),    [i] 
7369.  GosadarstreDnaia  KommiHsia  PogasheDia  Dolgof  {Imperial 

Commission  of  Amortizement). 
7371.  Imper.  AVademialSaak  {Imperial  Academy  of  Seiencea').   [iin 
7373.  Imper.   Alekaaodrofskii    Litsei    {Imperial  Alexander    I/m- 

ceum).    (iJ 
7375.  Imper.  Arheologicheskaia  KommiBsia  (Jutjwriol  -^■rofttep 

logical  Commission),    [iii] 
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hakt-Petarbttrg  {St.  Petersburg)— ^Contmaed. 

7377.  Imper.  Farmatsefticbeskoie  Obsbcbeetvo  {Imperial  Phar- 
maceutical Society),    [i] 

7379.  Imper.  Istoriko-Filologicheskil  IitHtitDt(Jmp«r{aI^i«fortco- 
Philological  Institute),    [i] 

7381.  Imper.  Mediko-Hinirgicbeekaia  Akademia  {Imperial  Med- 
ico-Surgical Academy),    fi] 

7383.  Imper.  Mibailofskaia  ArtiUeriiskaia  Akademia  {Imperial 
Michael  Artillery  Academy),    [i] 

7365.  Imper.  Nikolaiefskaia  luzbeuemaia  Akademia  {Imperial 
2ficholag  Engineering  Academy),    [i] 

7387.  Imper.  Nikolaierskaia  Voieanaia  Akademia  {Imperial  Siek- 
olas  Military  Academy). 

7389  Imper.  Pablichnaia  Biblioteka  {Imperial  Public  Library), 
[iii] 

7391.  Imper.  Bossiiskoie  Obsbohestro  Sadovodstva  v  Sankt-Fe- 
terburf^e  {Imperial  Busaian  Sorticulturdl  Society  of  St. 
Petersburg),    (ij 

7393.  Imper.  Busskoie  Arheologicbeskoie  Obsbcbestvo  (Imperial 
Busaian  ArchceologiaU  Society),    [i] 

7395.  Imper.  Basskoie  Geograficheskoie  Obshchestvo  {Imperial 
Bussian  Oeographical  Society),    [iii] 

7397.  Imper.  Basskoie  Istoricbeskoie  Obshctiestvo  {Imperial  Bus- 
tian  Historical  Society).    [iJ 

7399.  Imper.  Basskoie  Tehaicheskoie  Obahcheatvo  {Imperial  Bus- 
MOA  Technical  Society),      [i] 

7401.  Imper.  Sankt-Peterbargskaia  Akademia  Hadozbestv  {Im- 
perial St.  Petersburg  Academy  of  Fine  Arte). 

14flS.  Imper.  Saukt-Peterburgekii  Botanicheskii  Sad  {Imperial 
Botanical  Garden  of  St.  Petersburg).  [Packages  sent 
through  Wm.  Miutor,  Waudrabm  Brilcke  6,  Ham- 
barg,  Germany.]    [i] 

7406.  Imper.  Sankt-Peterburgskii  Universitet  {Imperii^  Univer- 

sity of  8t  Petersburg],    [i] 

7407.  Imper.    Sanbt-Peterburgskoie    Miueralogicheakoie  Obsh- 

cheutTO  {Imperial  Mineralogical  Society  of  St.  Peters- 
burg),   [iit] 

7409.  Imper.  Tehnologicheskii  Institnt  {Imperial  Technological 
Institute),   [i] 

7411.  Imper.  Uchilishche  Glnho-Niemyli  {Imperial  Deaf  and  Dumb 
iHslifute).    [i] 

7413.  Imper.  Uchilishche  Pravoviedenia  {Imperial  Law  School). 

741fi.  Imper.  Volnoie  Ekonomicbeskoie  ObshcheaCTo  {Imperial 
Free  Economical  Soaety).    [iii] 

7417.  Institnt  Korpnsa  Putei  SoobahcUenia  {Institution  nf  the 
Corps  of  Engineers),    [i] 
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Sftukt-Feterbiiif  (8t.  I'etersbttrg) — Continued. 

7119.  iDBtitDt  Slepyh  {Institutunt/or  the  Blind),    [i] 

[LeBDaia  Akademia.    (See  Sanbt-Feterborgskii  Lesnoi  In- 

stitut.}] 
7421.  Mediciuische  Wocbenschrift  (Medical  Weekly).     [Dr.  B. 

Moritz.]    fi] 
7423.  Meditsinskii  Departament  Morskovo  Ministerstvo  (Medi4xU 

Department  of  the  Ministry  of  Marine),    [i] 
7425.  Ministerstvo  Finansof  (Jlftnutry  of  Finance),    [i] 
7427.  Ministerstvo  Gosndaretvennyh  Imushchestv  {Miniatry  of 

Slate  Domains). 
7429.  Ministerstvo  N'arodoavo  Prosvifishclienia  {Ministry  of  Pub- 
lic Education),    [i] 
7431.  Ministerstvo   Putei   Soobshclienia  {Ministry  of    Ways  of 

Communication),    [i] 
7433.  Ministerstvo  VnatrenDib  Diet  (Ministry  of  the  Interior). 
7435.  Morskaia  Akademia  (Naval  Academy),    [ij 
7437.  Morskoie  MiDist«rstvo  (Ministry  of  Marine),    [i] 
7439.  Morskoi  Muzei  (Ifaval  Museum),    [i] 
7441.  Morskoi   Uchonyi   Komitet   (Scientifio  Committee  of  th« 

yai^).    [i] 
7443.  Mozei  Ureclieskib  i  fiimskih  Drevaostei  (Museum  of  Oreek 

and  Boman  Antiguiiies).    [i] 
pUus^e    Imperial   Agronomique.     (8ee    Zemledielcbeskii 

iDstitot] 
7445.  Muzei  Imper.  Akademii  Nank  {Museum  of  &e  Imperial    * 

Academy  of  Sci^ices).    [i] 
7447.  Muzei  Imper.  Ermitazba  (Museum  of  the  Imperial  Hermit- 
age),   [i] 
7449.  Muzei  Instituta  Eorpusa  Goroyb  Inzbenentf  {Museum  of 

the  Corps  of  Mining  Engineers),    [i] 
745X.  Nikolaiefskaia  Akademia  Qeneralnavo  Bbtaba  {Nieholat 

Academy  of  the  OenertU  Staff),    [i] 
7453.  Observatoire  de  L'TJniTersit^  Imp€ria1e  (Observ^ory  of  the 

Imperial  University),    [i] 
7455.  Observatoria   Astrooomickeskaia    pri    Imper.  Akademii 

Kauk  (Astronomical  Observatory  of  the  Imperial  Aood- 

emy  of  Sciences),     [i] 
[Obsbcbestvo  Estestvo  Ispytat«ley  pro  Sankt-Peterbar^- 

Bkom  Yniversitete.     (See  Saokt-PeterborgBkoie  01>- 

sbcbestvo  lestestvo-Ispytatfilei.)] 
7457.  Obshchestvo  Morakik  Vracbei  (Society  of  NatBol  Phjf^i- 

cians).    [i] 
[Pedagogicheskoie     Obsbcbestvo     (Pedagogieai     Soeiet^y, 

(Closed.)] 
7459.  Bussiche  Bevue  (Russian  Benew). 
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8ukt-P«tmlm^  {St.  Petenburg) — Continaed. 

7461.  Bosskoie  EDtomologicheskoie  Obshchestvo  [BvMian  Enttf- 

mologieal  Society),    [i] 
7463.  Bnsskoie  Eimicheukoie  Ohshcheatvo  pri  Sankt-Peterbnrgs- 

kom  UDiversitetie  {Bussian  Ohemical  Sfxnety  of  the  81. 

Petersburg  University),    [i] 
7465.  S&Dkt'Peterbargskaia  Gorodskaia  Duma  (City  Council  of 

St.  Petersburg), 
7467.  Saukt-Peterbargakii  Lesnoi  lostitut  (St.  Petersburg  Insti- 
tute of  Forestry), 
[Ssnkt-Peterbnrgskii '  Otdiel  SlavianBkavo  Komiteta  (8t. 

Petersburg  Section  of  tke  Slavic  Committee).  (Closed.)]  . 
7469.  SsDkt-Peterburgskoie  Obshchestvo  lestestvo-Ispytatolei 

{SL  Petersburg  Society  of  NaturaUgts),    [i] 
747L  Sankt-Peterburgskoie  Slaviaaskoie  BlagotToritelooie  Ob- 

shchestvo    {Slavic   Benevolent  Society  of  St.  Peters- 

Imrg).    (ij 
7473.  SelAko-hoziaistTennyi    Mnzei    (Museum  of  Rural   Econ- 
omy),   [i] 
7475.  Sbtab  Korpnaa  Gomyh  iDzhenerof  {Staff  of  the  Corps  of 

Mining  Engineers),    [iilj 
7477.  Topograflcheskoie   Bnro  Voiennavo  Mmisterotva  {Topo- 

graphical  Bureau  of  the  Ministry  of  War).    [1] 
7479.  Tseotralnaia  Fizicheskaia  Observatoria  (Central  Phgsioal 

Observatory),    [iii] 
7481.  TsentralDji  StatisticheBkii  Komitet  MiuistdrBtva  Tnutren- 

nih  Die!  (Central  Statistical  Committee  of  tke  Ministry 

of  the  Interior),    [i] 
7483.  ITcbebuoie  Otdielenie  Vostoohnyh  lasykof  Aziatskavo  De- 

partamenta  Ministerstva  InostranDyh  Diel  (Inatitute 

of  Oriental  Languages  in  the  Asiatic  D^artment  of  the 

Foreign  Offlce),    [i] 
74SS.  Uchooyi    Komitet    Miolsterstva   Gosadaratveniiyh  Imn- 

BbchflBtv  (Scientifo  Committee  of  the  Ministry  of  State 

Domains),    [i] 
7487.  YoienDO  •  meditBinakii    ZhnrDal    (MiHtary   Medical  Jour- 

"')■  m 

7489.  Yoienooie  Mmisteretvo  (Ministry  of  War). 

7491.  Zemledielcbeskii  Institut  (Agrotiomieal  Institute),     [i] 

7&S.  Zemledielcheskii   Mnaei    Ministerstva   GlosadarstveiiDyh 

Imnshchestv  (Agricultural  Museum  of  the  Ministry  of 

State  Domains),    [i] 

(<N  TurJcestan). 
74&B.  MagnitDaia  i  Meteorologicbeskaia  Observatoria  {Magnetid' 
and  Meteorological  Observabtry),    fi] 
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Tiflu. 

7497.  Imper.  Kavknzskoie  McditsiDEkoie  Obshchestvo  (Imperiai 

Caucasian  Medical  Sotnety).    [i] 
7499.  Eavkuzskii  Maz«i  [Oavcasian  Museum),    [i] 
7fi01.  Kavkazskii  Owliel  Imper.  Rnsskavo  Geograflcheskavo  Ob-       I 

shctaestvii  [Caucasian  Section  of  the  Imperial  Buatian        , 

Geographical  Society),    [i]  I 

7C03.  Kavkazskoie  Obshchestvo  Selskovo  Hoziaistra  [OoMcatian 

Society  of  Rural  Economy),    [i] 
7605.  MagDitnaia  i  Meteorologicbeskaia  Observatoria  {Mofnetie 

and  Meteorological  Observatory)  [Pbysikalisches  Ob-       i 

servatoriam].     [i] 
7507.  Publichnaia  Bibboteka  (Pudiw  Idbrary).    [i]  i 

[TiQiser  FhysikuIiBcbes  Obserratorium  (Physieal  ObservO' 

tory  of  Tijlis).    (See  Magnitnaia  i  Meteorologicheskaia 

Observatoria.}] 
7609.  UpraTlenie  Gorooia  Ohaatia  na  Kavkazie  i  ea  KaTkaEom 

(AdministraHon  of   Caucasian   mtd    Trant-oaucatian 

Mines), 
Tula. 

7511.  FoblJchnaia  BibUoteka  [PuAlio  Library),    [i] 
7513.  Statisticheskii  Eomitet  {Statistical  Committee),    [i] 

Uman  {District  of  Kief). 

7515.  Umanskoie  Uchilisbcbe  Zemiedielia  i  SadoTodstra  {Affri- 
culturcU  and  Sorticultural  School  of  Uman).    [i] 

TarahaTa  {Warsaw). 

7517.  AstroQomicheskaia  Observatoria  {Aatronomioal  Obtervtt- 

tory).    [i] 
7519.  OazetA  L^kaiska  {Medical  Journal),    [i] 
7521.  Imper.  Yarshafskii   Uoiversitet  {Imperial   University   of 

Warsaw),    [i] 
7623.  Mediko-Himrgicbeskaia  Akademia  {Medico- SurgieaX  AoaA- 

emy).    [i] 
7^5.  ObshcbestTO  I'ooebcbrema  Hadozhestr  v  TBaretrie  Pol- 

skom  {Society  for  the  Encouragement  of  J^m  Arta   in 

the  Kingdom  of  Poland),    [i] 
7627.  Towarzystwo  Boluicze  Ei61estwa  PoUkiego  {AgrieHltmr€U 

Society  of  the  Kingdom  of  Poland). 
TOba. 

T529.  Imper.  Yilenskoie   Meditsinskoie  Obsbcbestvo  (/mp«rial 

Medical  Society  of  Vilna).    [i] 
[Mnsei  Drevnostei  {Museum  of  Antiquitiea).    (See  Vllen- 

Bkaia  Publicfaoaia  Biblioteka,  &c.)] 
7631.  Sieverozapadiiyl  Otdiel  Imper.  Busekavo  0«ogra&che8l£.avo 

Obshchestva   {N^orthtneatem   Section  of  A0  ^^f^^orHtU 

Suasion  QeograpMeal  Somety).    [i] 
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^Hdb — GontiDoed. 

7533.  Yileoskaia  Arkeograflcbeskaia  Kommiaaia  {ArfAaogr<^h- 

ical  Commusion  of  Vilna).    [i] 
7035.  Yflenekaia  AstronoDiicheskaia  Observatoria  {A$tronomical 

Observatory  of  Vilna).    [i] 
7637.  YilenBhaia    Pablicbnsia  Biblioteba  i  Mnsei  Drevnostei 
( Tilna  Pablie  Library  and  Museum  of  Antiquitiet).  [i] 
Vltdimir. 

7539.  Imperial  School  of  Marine  Jorispnideiioe.    [i] 


Bdgnda. 

7ML  Drasbtvo  srbske  SloTessnosti  {Society  of  iSn-rJoit  LUera. 

ture).    [i] 
7543.  PraTiteljatvena  Biblioteka  {State  Library),    [i] 


7541.  Academia  de  Gidocias,  Artes,  y  Oflcioe  para  la  Mojer  {Acad- 
emy of  Soiencet,  Aria,  and  Fenude  Indtutriea). 

7646.  "OnSoica  Cientlflcft"  ("SDt«t«^  Chroniole^).    [i] 

7647.  Institato  Agricuta  Catalan  de  San  Isidro  {(JaMavia»  Agri- 

cultural Institute  of  San  IHdro).    [i] 
7649.  Observatorio  Meteoroldgico  {Meteorological  Observatory). 
7551.  Beal  Aeademia  de  BQenas  Letras   de  Barcelona  {Soydl 

Academy  of  B^ies-Lettres,  of  Barcelona),    [i] 

KlfaM 

7553.  Board  of  Cbarity — Library  of  Cbaritable  Instmction. 
7655.  Obeerratorio  Meteorol6glco  {Meteorolo^cal  Observatory). 

tUfOL 

7557.  Observatorio  Meteoroldgico  {Meteorotogieal  Observatory). 

CUii. 

7569.  Saciedad  Econdmica  Oaditaoa  de  Amigos  del  Pafs  {Oadi- 

tana  Economical  Society),    [i] 
7561.  Sociedad  Protectora  de  los  Animales  ylas  Plantaa  {Society 
for  the  Protection  of  Animals  and  Plants),    [i] 
Owdon. 

7663.  Academia  Nadonal  de  Ciracias  Exaotas  {National  Academy 
of  JSxaet  Sciences),    [i] 

7566.  Umveraidad  de  Qranada  ( University  of  Oranada).    [i] 

7667.  Academia  de  las  tred  Kobles  Artes  de  Sao  Fernando  {San 
Fernando  Acaiiemy  of  t\e  Three  Noble  Arts),    [i] 
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7569.  Academia  Especial  de  Ingenieros  {^«^al  Academy /or  Sn- 

gineen).    fij 
7571.  Ateoeo  Cientiflco,  Literario  y  Aittetico  {Sdentijie  Ltttraiy 

and  Artistic  Atheneum). 
7S73.  Uiblioteca  Nacional  {SaUonal  Library),    [iii] 

[GoloDial  Departmeut.    (See  Ministerio  de  las  Colooiaa).] ' 
757d.  GotnisioD  del  Mapa  Geol6gico  de  EispaOa  {Commiation  far 

the  Oeoloffieal  Map  of  Spain). 
7677.  "Corirespondencia  de  EspnQa"  {Spanitk  Corre^ondenee). 
7679.  Direccion  del  "  Memorial  de  Artillerfa''  [ArtiUery  Notes). 
7681.  Escaela  de  IngeoieroB  de  Caminos,  Cantdes,  y  Puertos 

(School  of  Civil  Engineering). 
7683.  luHtituto  Oeogr^fico  ;  BstadUtico  {Oeograpkical  and  8Ut- 

tiatical  Institute),    [ij 
7685.  jQQta  Estadiatica  (Statietical  Society).    [\] 
7687.  "La  EspafiaAgricola":  Aaociacion  Gteneral  de  Labrfldores 

[The  Spanish  Farmer,  Oeneral  Association  of  Worhnm.). 

[iJ 
7689.  Miniaterio  de  Fomento— Diieccion  General  de  Instnicoioii 

Pdblica  {Department  of  the  Interior — Oeneral  Offloe  of 

Public  Instruction). 
7691.  Ministerio  de  las  Golomae  {Colonial  Department),    [i] 
7593.  Maseo  ArqueoltSgico  Nacional  {National  Arekteologieal  J(ii> 

teum).    [i] 
7596.  Observatorio  de  Madrid  {Madrid  Observatory),    [i] 
7697.  Beal  Academia  de  GieDcias  de  Madrid  (Boyal  Academy  of 

Sciences,  of  Madrid),    [iii] 
7699.  Beal  Academia  de  Ciencias  Morales  y  Foliticas   (Boyat 

Academy  of  Moral  and  PoUtioal  Sciences),    [iii] 
7601.  Beal  Academia  EspaSola  Arqaeol6gica  y  Oeogr&flca  {Royetl 

Spanish  Academy  of  ArchcBology  and  Geography).    [iJ 
7603.  Beal  Academia  de  la  Historia  (fioyof  Academy  of  History^. 

[iii] 
7606.  Bevista  de  la  Arqnitectnra  {Beview  of  Ardhiteoture).    [i] 
1607.  Bevista  Minera  y  Metalldrgica  (Jftnerol  and  MetaUurffioal 

Review). 
7609.  Sociedad  de  Antropoldgia  de  Madrid  {Anthrqpologieal  So- 
ciety),   [i] 
7611.  Sociedad  Central  de  Arqnitectos  {Central  Society  "f  firniki 

tect9).    [iJ 
7613.  Sociedad  Espa&ola  de  Historia  liTatanvl  {Spanish  Society  a/- 

Natural  History),    [i] 

7616.  Sociedad  GeogrAflca  de  ^adrid  [Geographical  Society).       T|-t 
[Sociedad  de  Professores  de  Ciencias  {Aseoeiation  of  ^^ 

fesaors  of  Science).] 

7617.  TTniversidad  de  Madrid  ( JJnivvrtity  of  Madrid^,    ru  r  , 
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Ivdft. 

761d.  Observatorio  Meteorol6gico  (MeteorologiceU  Observatory). 

Driada 

7621.  lostituto  Provincinl  de  Oviedo  {Provincial  Institute). 

SuFentuido. 

7623.  iDBtitnto  y  Observatono  de  Marina  (yavai  Xnalitute  and 

Obtematory).    [ij 
7625.  Beal  Academia  de  Bellas  Artes  de  Sau  FemaDdo  (Royai 
Academy  of  Fine  Arta).    [iJ 
Suitiago. 

7637.  Obserratorio  Meteoroldgico  {Meteorological  Obearvatory). 

VaUneia. 

7629.  Beal  Sociedad  Ecoii6iiiica  {Royal  Economic  Society),    [i] 

liMstjt  (Bitcay). 

7631.  Institcto   Proviiicial   do  Viscaya  {Provinmal  Itulit*te  of 
-Bwooy). 

SWSDKX. 

fihlan. 

[Bergscbole.     (Dissolved.     Now  Miaing  School,  Stock- 
holm.)] 
eoduboig. 

7633.  Kongliga  Yetenskaps  och  Vitterhets  Samhfillet  {Boyal  So- 
ciety of  Sdenoee  and  BelleaLettret).    [in] 
[Sftlleakapet  Sm&foglaroas  YanDer  {Society  for  the  Protec- 
tion of  Small  Bir4B).    (DiaooDtinned.)] 
XtsUpiiig. 

7635.  Ostgota  FommiDnea  Forening  {East  Gothland  Antiqwirian 
Society). 
LtaL 

7637.  Ethnologiska  Masenm  {Et%nologioal  Musettm). 
7639.  KoDgliga  Fyeiografiska  Sfillskapet  {Boyal  Physiographie  So- 
ciety),   [i] 
7641,  EoDgliga  Uuiversitetet  [Soyal  Vniveraity).    [iti] 

[Nordisk  Tidsskrift  f8r  Politik  Bkonomie,  och  Litteratore 
(DiscoDtinDed.)] 
76*3.  Univereitets  Observatoriet  {University  Observatory),    [i] 

Kdn. 

7614.  Departemeotet  fSr  Fiskeri.    [Is  a  departmeat  of  the  Eod- 
gliga  Landtbnicks  Akademien.    (Packages  addreeaed 
to  care  of  Fischerei-inteudant,  Dr.  B.  Landberg.]]    [i] 
7616.  Entomotogiske  ForeniDg  {Entomologioal  Sootety).    [iJ 
7647.  Sntomologiske  Tidsskrift  {Entomological  Journal). 
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Stookholm— Continued . 

7649.  "Eira"  {MedicalJoumatj. 

[Qeograpbical  Society.    (See  Svenska  S&Uakapet  fitr  An- 

tropologie  och  Geografie.)] 
7651.  Geologiska  Byr&n  {Oeologioal  Buroau).    [i] 
7653.  GeologiBka  ForeningeD  {Oeologioal  Society). 

[Geological  Sorrey .    (See  Geologiska  Byrflo.)] 
7655.  SeTukoatOTOt  (Offiees  0/ Forget),    [i] 
7C57.  KongligaBibliotheket  (fitfjroIZtfrrarjr).    [iii] 
7659.  KoDgliga  Landtbrncks  Akademieo  (Boyal  Academy  ofAg- 

rictdtwre).    fi]  , 

7661.  Eongliga  SvecBka  Yeteuskaps  Akademieo  {Boyal  3iteditk 

Academy  of  Sciences),    [iii]  i 

7663.  EoDgliga  Tittorhets  Historie  ooh  Antiqoitets  Akad«iQi«D 

[Boydl  Academy  of  Belles-Lettres,  Eiatory,  and  AtOigtii- 

lies),    [iii] 
["Land  ocb  Folk."    (Discontinned.}] 
7665.  Meteorologiska  Central  Anstalten  [CejOral  MeUorologieat 

InstituU).    [ij 
7667.  Mining  School  [address  at  Tecbnio  High  School],    [i] 
7669.  Minister  of  Foreign  Affairs.- 

7671.  Nordisk  Mediciniske  Arkiv  {Norihem  Mediail  Archvoet'i. 
7673.  Observatoriet  {Ohsematory).    [i] 
7675.  Statistiska  Central  Byr&n  (bureau  of  Statistics),    [i] 
7677.  Svenska  Akademien  (Sfcedish  Academy),    [i] 
7679.  Sveaska  L^kare  S^llakapet  [Swedish  Society  of  Pkystoiama). 

7681.  SvengkaBokf5rlaggareForening(.Sbck!tyo/'i7dttor«).  [Oare 

of  Samson  &  Wallio,  Stockholm.] 
7683.  Svenska  SSJlskapet  fSr  Antropologl  och  Geografle  {Sootetjf 

of  Anthropology  and  Geography). 
npnla. 

7686.  Kongllga  Universitetet  {Boyal  University),    [i] 

7687.  KoDgliga  Yetenskaps  SooietSten  (Boyai  Society  of  Sci^noea). 

[iii] 
7689.  Prof.  P.  J.  Lindell  (Royal  University).    [iJ 
7691.  Svenska  FommioDes  Foreniug  {Swedish  Antiguariat^  So- 
ciety),   [i] 
7693.  Universitets  Astronomiska  Obararatoriet  ( University  .AMtro- 
'  nomical  Observatory), 

7691.  Universitets  Meteorologiska  Ob8ervatoriet(I7iiMWr«i^  jf0. 
teorotogieai  Observatory),    [i] 
Verterfia. 

[Elementar  Lfiroverkets  Biblioteket  {LB/riay  of  ihe  -27br*nta 
School).   [Dissolved.)] 
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7696.  Lfikare  S&Uskapet  (Physu}iana>  Society). 
7607.  Biksbibliotbeket  (8tat«  Library). 


7699.  Schweizerisober  ForBt-Yereiu  {Swiss  Forester^  Vition).    [i] 
7701.  Scbveizeriscbe  Paliiontologisclie  Qesellscbaft  (Smsa  Pake- 

ontological  Society),    [i] 
7703,  Schweizerischer  Verein    fiir  Straf-  and  Gef^ngnissweseD 

{Stoiat  Aatooiatum  for  th«  Maruiffement  of  Prisons),    [i] 
ns. 

7706.  Aarganisohe  yatnrforscbeude  Oesellcbaft  {Soeie^  of  NatU' 

raiisU).    [i] 
[Blinden  nnd  Taabstommen  lostitnt.    (See  Landeohof.)} 
A 

7707,  Oesellscbaft  zar  BefSrdernng  des  Oaten  and  Gemeinntltzi- 

gen  {Society  for  the  Proinotion  of  Morality  and  PubHo 

We^are).    [i] 
7709.  G«wetbe-8cbale  {Polytechnical  School),    [i] 
7711.  Historiscbe  and  AutiqaariBCbe  Gesellscbaft  (Historical  and 

Antiqvarian  Society),    [tii] 
7713.  Kinder-Spital  {Hospital  for  Ohildrm). 
7715.  Ifataiforscbende  Gesellscbaft  (Natwralisi^  So<Hety).    [iii] 
7717.  UniTersit&tfl-Bibliothek  ( University  Library),    [i] 
7719.  Terein  Schweizeiiscber  Gymnasiallehrer  {Society  of  Steiss 

Teachers). 

L 

7721.  AUgemeine  Scbveizerisobe  Gesellscbaft  fUr  die  Gosammten 
:Natnrw{s8eiiscbaften  {Swiss  Society  of  Natural  Soienees 
in  General),    [i] 

7723.  Bibliotb^ne  F614rale  {Federal  Library),    [i] 

7726.  Boreaa  Topograpbiqne  F6d6ral  [fitat  Major]  {Topographi' 

cal  Bweau). 

7727.  OommissioD  de  la  Carte  G^logiqne  de  la  Soisse  {Commis- 

sion for  the  Geological  Chart  of  Switzerland).    [Oore  of 
Bibliottik|ae  da  Folytecbniqae  ft  Znrich.] 

7720.  EidgenoasenBohe  Bcndes-Kanzlei  {Helvetic  Federal  Chan- 
eelry).    [i] 

7731.  EidgenoesenscbesDepartement  des  Innern  {Helvetic Interior 
Dtpartment).    [i] 
fEidgeDossenscber  Inspector  der  GotXbard  Eisenbahn  {In- 
spector of  the  Ootthard  Railroad).    (See  No.  7737.)] 

7733.  Eidgenossenscbes  Statistisches  Bureaa  {Statistical  Bureau). 

[i] 
7735.  OeographiBchB  QesellBchaTt  {Geographical  Society).    [\] 
7737.  Iiupectorat  tecbniqae  des  Cbemins  de  Fer  Saisses  {Office 
of  In^peotor  of  the  Swiss  Railroads),    [i]  t 
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Bern — Oontiiiaed. 

7739.  loetitat  G^graphiqae  Intematioiial  (International  Oeo- 
graphical  Institute),    [i] 

7741.  niostrirte  Vierteljahrechrift  fHr  Hratliche  Polytechnifc  {11 
luatrated  Quarterly  Journal  of  Medical  Polyteclmic),    \i] 

7743.  Kantons  Schnle  {Cantonal  School),    [i] 

7745.  Katarforscheude  Gesellscbaft  {Naturalistti'  Society),    [iii] 

7747.  Oekonomische  Gesellschaft  des  Eanton  Bern  {Economioal 
Society  of  the  Canton  of  Bern),    [i] 

7749.  Schveizeriscber  Alpen  Clab  (Sims  Alpine  Club),    [ij 

7701.  Schwelzeriscbe  Entomologische  OeMllschaft  {Stoiu  Ento- 
mological Society),    [i]  t 

7753.  ScbTeizerische  Oemeinniitzige  Gesellscbftft  (Swim  Sode^ 

for  Public  Welfare),    [i]  | 

7765.  Scbweizerisehe  Historiscbe  Gesellschaft  (Swiss  Sistori4Ml 
Society),    [ij 

7767.  Schweizerischer  Lebrer-Yereio  (Swiss  Pedagogic  Society). 

[i] 

7759.  Soci^t^  des  Sciences  (Society  of  Sciences).    [iJ 

7761.  Soci^t^  des  Sciences  Natarellos  (Society  of  Ifatttrai  Sci- 
ences),   [iii] 

7763.  Stemwarte  (Observatory),    [i] 

7765.  TellnriscbeB  Observatorium  (Tellurian  Obtematory). 

7767.  Univerait^ta-Bibliothek  {UitMJcrstty  lAbrary).    [iii] 

Char. 

7769.  Katnrforscbende    Oesellscbaft   GraubUndens   (Soeiety  of 
Natural  Sciences  of  OravbUndm).    [i] 
Franenftld. 

7771.  Tiinrganiache  2TaturforscheDde  Gesellschaft  (TAwyaw  Ifat- 
uralist^  Society).    [iJ 

Fribonrg. 

7773.  Soci^t^  Fribonrgeoise  des  Katnralistes  {FrV)ourg  Soetetj/  of 
Xaturalists).    [i] 

7775.  8oci4t6  d'Histoire  du  Caoton  de  Friboarg  {^storioeU  Soci- 
ety of  the  Canton  of  Fribourg).    [iJ 

7777.  Arcbires  des  Sciences  Pbysiques  et  Katorelles  {A.rekit>eg 
of  Physical  and  Natural  Sciaues).    fij 

7779.  Association  Zooiogique  da  L^man  {Zoolo^cal  Socictj/  of 
Lake  Leman).    [i] 

7781.  Bibbotb^que  de  la  Ville  (City  Library),    [iii] 

7783.  "  Bibliotbfeque  Universelle."     [i] 

7786.  lustitat  National  G^nevoia  {Nationai  InatittUt  qf  Gene- 
va),   [i] 
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Qukft — Oontiiiaed. 

7787.  "Le  Globe"  [Organe  de  la  Soci^Wde  Gfiographie de  Cte- 
nfeve]  {The  World). 

7789.  Mnsde  de  la  ville  de  Ghon^Te  {City  Museum),    [i] 
7791.  Mub^  Zoologiqne  {ZooJogieal  Museum),    [i] 
7793.  Observatoire  [Observatory),    [i] 

7796.  Sod^t^  des  Arts  de  Geneve  ( Qmma  Bodetiy  of  Art*),  [i] 

7797.  8oci6M  G^nevoise  d'UtiliW  Publique  {Qmeva  Soeietsf  fiir 

tU  Pume  Welfare):    [i] 

7790.  Socidt^  d'HiBtoire  et  d'Arch^ologie  de  Geneve  {Qtmeva  So- 

ciety of  History  and  Archaology).    [i] 

7801.  8oci*t6  de  G^ographie  (Geojrap&icol  Bo<Aety).    [i] 

7803.  Soci^W  de  Lectare  {Lecture  Society),    [i] 

7806  Soci^t^  de  Physiqae  et  d'Histoire  Xatarelle  {Society  of 
PAysics  and  Natural  Sistory).    [in] 

7807.  Soci^t^  M^dicale  {Medical  Society),    [i] 

7809.  3oci4t6  Omittiologiqae  Snisse  {Swiss  Onuthologioal  Soci- 
ety),   [i] 

7811.  Sod^t^  Suisse  de  Topogiapbie  (iSMm  Topogn^ktcal  Soci- 
ety),   [i] 

Undanhof  {bei  A<arau). 

7813.  Tanbstammeo  ■  Anstalt  {Institution  for  the  Deaf  and 
Dumb),    [i] 

7815.  AsUe  des  Avengles  de  LaosaDoe  {Asyhmtfor  the  SUnd).  [i] 

7817.  Biblioth^qae  Caotonale  Yandoise  {Library  of  the  Canton  of 
Vaud).    [i] 

7819.  Sooi^t^  d'AgricattuTO  de  la  Snisse  Bomande  (Agrieultural 
Society),    [i] 

782L  Soci^tS  d'Hifitoire  de  la  Suisse  Bomande  {Sittorieal  Bod- 
ety).    |ij 
[SodSt^  lodostrielle  d'Horlogerie.    (Dissolved.)] 

7823.  Soci^t^  Tandoise  des  Sciences  Natnielles  {Society  of  Nat- 
ural Sciences),    [i] 

7821.  Direction  der  Gotbard  Eisenbabn  {Office  of  the  JHreetors  of 
tie  Oothard  Railroad). 

7&i6.  Historischer  Verein  der  FUnf-Oerter  {Historical  Soci- 
ety),   [i] 

7827.  Eantons-Scbnle  {Cantonal  Scliool).    [i] 

ikftteL 
7829.  Le  CoDSeil  Mnnicipal  {City  Council). 
7831.   ObaorvaUnTe  Caaiboaal  {Cantonal  Observatory).    [1] 
7833.  Sod^t^  des  Sdences  Natnrelles  {Society  of  Natural  Set- 
eitees).    {iU\ 
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Olten. 

7835.  Katurforschende  Oesdlscbaft  G-raabiindens  {NaturtUUt^ 


Porentniy. 

7837.  Soci^t^    Jnrassieime  d'£malatioD    {Jurattian  Sodetg  of 
EmviaXiim)..    [i] 
BappenobwyL 

7839.  Mas^NaUoiialPoloiuiis(.SwtortcaIJfu«Mmo/PoIa»^.  [i]        I 
BheinfoldeiL 

7841.  yatorhistorisohe Gesellschaft (JtraturalJBtstory  jSociefy).  [i]        j 

Saint  QslL 

[Concordia  Institat  lotematioDal  et  £cole  Sap^rieore  de        I 
Commerce  {CowsorSia  InttmaikmsX  Institute  and  Com- 
mercial College).    (See  Znrich.)] 
7S43.  Xatarwissenschaftliclie    Gesellschaft  {Society  of  Natural 

Soiencea).    [i]  ' 

Sehaffbannn. 

7845.  MittheilnDges  der    Schweixer    EotomologiscbeD    Gesell- 

scbaft  [Journal  of  th«  Smss  EnU>mological  Society). 
7847.  Soci^t^  des  Sciences  Katorelles  (Society  of  Natural  S^ 
encea).    [i] 
Sien. 

7849.  Soci4t4  Haritbienne  da  Yalais  {Muritkian  Society  of  ike  Va- 

UU,).    [i] 
7851.  Sooi^t^  Talaisanne  des    Sciences  Katnrellea  (Sodetjf  of 
Nahiral  Soienaes  of  the  Valait).    [i\ 
Solotiram. 

7863.  Natarfotacheude  OreaeOBchafl  {Society  of  NatwaUita).    [i] 

Yverdon. 

7855.  Institat  dea    Sonrds-Maets  &  Yverdon  (Institute  for  the 
Deaf  and  Dumb),    [i] 
Zorich. 

7857.  Antiquariscbe  Ocsellschaft  [Antiquarian  Society),    [iii] 
7859.  Concordia  Institnte  [formerly  in  Saint  Gall],    [i] 
7861.  Count  Ladislas  Plater  (Villa  Broelberg).     [i] 
7863.  Eidgenosseuscbe  Polytechniscbe  Scbnle  (Federal  Polytech- 
nic School),    [iii] 
7865.  Kartea-Verein  (Chart  Association),    [i] 
7867.  Katarforschende  Geaellscbaft  [Society  of  Naturalists),    [iij] 
7869.  Scbweizerischer  Apotbeker-Verein  (Swiss  Apothecaries  ;So- 

dety).    \i] 
7871.  Scbweizeriscbe  Kleteorologisclie    Central-Anstalt    (^Stcima 

Central  Meteorological  Bureau),    fi] 
7873.  Soci6t6  de  M^decine  (Medical  Sodetij).    [i] 

..  I, Google 
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Snish — Coatinaed. 

7876,  Soci^US  des  Sciences  Physiqnee  et  Katurellee  (Society  of 

Fkyaical  and  Ifatural  sdeneea).    [i] 

7877.  Stemwarte  (Observatory).    [Transfer  boofaH  to  the  Federal 

PolytechnJcal  School.] 

7870.  UQiTereit^ta-  and  KaotousBihliothek  (Unwcrtity  and  Can- 
tonal Library),    (iii] 

7881.  Yerein  Hlr  Landwirtliscbaft  und  Qartenban  (Agrievitural 
and  Horticultural  Society),     fi] 

7883.  Vierteljahrssclirift;  fUr  'WisseuBcbaflliclie  Philosophie 
(Quarterly  Journal  of  Scientific  Philosophy). 

7885.  Zoologischefl  Museum  {Zoological  Museum),    [ij 


7887.  Syrian  Protestant  College. 
7880.  Lee  Observatory. 


CauttutiBople. 

7891.  His  Imperial  Majesty  the  Snltan.     f^ii]' 
7893.  AdmioistratioQ  Sanitaire  de  PEmpire  Ottoman  (Board'of 
Bealth).    [i] 
fAmerican  Missionary  Society.    (See  No.  7911.)] 
[AmerieaD  CoUegf.    (See  Robert  College.}] 
7897.  Aiijnman  i  Danish  (Society  for  the  AdvanceMmt  of  THrkish 

Literature),    [ij 
7899.  Barenii  de  Statislique  (Statistical  Bureau),    [i] 
790L  Gazette  M^dioale  de  I'Orient  [Medical  Gazette  of  the  Ori- 
ent),   [i] 
7903.  Hellenic  Literary  Byllogog  (Library),     [i] 
7905.  Hellenic  Philological  Society  of  Constantinople,    [i] 
7907.  Iniiwrial  Meteorological  Observatory,     [i] 
7909,  Jemiyet   Ilamiyet    Oamooiyet    (Ottoman  Seientifio   Bod- 

ety).    [i] 
7911.  Library  of  the  American  Missionary  Soaety.    [i] 
7913.  Robert  College,     [iii] 
7915.  Soci^t^  Imp^riale  de  M^ecine  (Imperiai  Society  of  Medi- 

ci,e).    [1] 
7917.  8oci£t4  Orieotiile  de   Constantinople  (Oriental  Society  of 

Constantinople),    [j] 
7919.  Soci^t^  de  Pharmacic  de  Constantinople  {PharmaeeuHoal 
Society  of  Constantinople),    [i] 

tt/Ux  (Bmlffario). 

nZl.  ITationat  Library,    [i] 
H.  Mis.  15 17  ,^  , 
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7923.  AasociatioD  loteniationale  da  Congo  [Berlin,  1884]  (In- 
ternational Congo  Gonferenoe). 

7923.  CoDgrees  laternatiooal  des  Am^ricsuistes  [Tours,  France, 
1883]  (International  Congress  of  Americanist*). 

7927.  Congrfes  International  des  Botanistes,  d'Horticultenre,  de 
IJTSgocianlts  et  des  Fabricant^  de  Prodaits  da  B^e 
V6g«Stalft  [Leiden,  1879]  {International  Congrets  of 
Botanists,  SerticHUvrists,  Denlers  and  Manufaetnrers 
of  Vegetable  Products). 

702B.  Oongrto  luternatioDal  des  Sciences  G^ographiques  {Inter- 
national Congrets  of  Geographical  Sciences). 

7931.  (Jongr^s  International  des  Sciences  G^ologiqacs  [Berlin, 
1884-'S5,  London,  1888]  {International  Congress  of  Geo- 
logical Sciences). 

7933.  Oongrbs  International  de  la  Propri^t^  Artistiqne  [Paris, 
J  878]  {International  Artistic  Congress). 

7935.  Congreso  Internacional  de  Americanistas  [Madrid,  1881] 
{International  Congrets  of  Amerioanittt). 

7937.  International  Agricoltural  and  Forestry  Congress. 

7939.  International  Benevolent  Congress. 

7941.  International  Botanical  and  Horticaltaral  CoDgteas. 

7943.  International  Committee  of  Weights  and  Measarea. 

7945.  International  Congress  of  Commercial  Geography. 

7947.  International  Congress  of  Orientalists. 

7949.  International  Congress  of  Prehistoric  Anthropology  and 
Archseology. 

7951.  International  Geodesic  Association. 

79S3.  International  Meteorological  Committee  [London]. 

7955.  International  Meteorological  Congress. 

7957.  International  Meter  Commission. 

7969.  International  Polar  Conference. 

7961.  International  Pomological  Congress. 

7963.  International  Sanitary  Conference. 

7965.  International  Silk-Onltorista'  Congress. 

7967.  InteniatJonal  Statistical  Congress. 

7909,  iDtemational  Telegraphic  Convention. 
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UST  OF  INSTITUTIONS  IN  THE  UNITED  STATES 
TO  WHICH  SMITHSONUN  PUBLICATIONS  ARE 

SENT.     (1885). 


JTka  liu*  [1]  tndkMN  fciH>iw>lw>  Jbgwrtti  tU)  iDdlnUa  Btporf 

lUl  IndleMca  M^fU,  MUttBmanu  Oglbetiaiu,  ud  amtllitontan  OantrauHimt  H  KMHl<d0a.] 


DIBTBIBtlXION  OP  FtmUO^TIONa. 

The  distribation  of  the  publications  of  tlie  Institation  requires  care 
and  jodicioofi  eelectJon,  tbe  object  being  to  make  known  to  the  world 
the  troths  whicb  may  result  from  tbe  expendiiare  of  tbe  Smitbson  fond. 
Foethia  purpose  the  "  contributions''  are  so  distribnted  as  to  be  acces- 
nble  to  the  greatest  ntuober  of  readers;  th^rt  is,  to  large  central 
fibrsneft. 

They  are  presented  on  the  express  conditioti  that  they  shall  be  care- 
tiiUy  preserved,  shall  be  accessible  at  all  times  to  stncleots  and  others 
who  may  desire  to  consult  them,  and  be  retnrned  to  the  lostitntion  in 
ewe  the  eatabUshmenta  to  which  tbey  are  presented  at  any  time  cease 
M  exist. 

Z!fae  following  aie  tbe  roles  for  the  distribution  of  the  Smithsonian 
pablieatioDS.  To  enable  institutioDS  as  well  as  iudiTldnals,  not  coming 
witbiD  their  provisions,  to  procure  copies  of  such  as  may  be  desired,  tbey 
»n  Bold  at  a  price  wbicb  is  intended  merely  to  cover  the  actual  cost  of 
tbeir  pablicalaon. 

IWI  tea  aaa  no  longer  be  fornished,  as  some  of  tbe  volumes  are  ont 
(xf  print. 

MVLS8   VOX    DIBTBIBnTION   OF   THE   PITBLIOA.TION8   OF    THB    SUIIH- 

BOHIAN  INSTITUTION. 

To  LUtraria. 

The  poblicatiomi  of  the  Smithsonian  Institntion  are  furnished : 

L  To  learned  sooietlcB  of  the  first  class,  whieb  present  complete  series 
aftiteix  pablications  to  the  lostitntiOD. 

2.  To  ooUeges  of  tbe  first  class,  which  farnisb  catalogues  of  their 
Hmrie*  and  of  their  stndents,  and  all  pnblioatioos  relative  to  their 
Twiiatitf"  and  history. 

X  To  pabHo  Itbraiiea  oootalning  2S,000  volumes. 
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_ar  dT  dSTrnrnoHS  in  ukitbd  states. 

-  i—i'rr  Mbibr  tibnriefi,  of  permaDent  character,  properly  reeom- 
.,,  rw— ,  <i^v«  *  '■"9^  district  wonld  be  otherwise  nosapplied. 

;9^-.-.ttWA9-  tbnrted  exclusively  to  the  promotion  of  particnlar 
-1^^,  —  ,.  ixMmbeiige  may  reoeive  soch  Sml^sonian  pnblicationB  u 
-.„irr  -.•  iMrtT  MspMctire  objects. 

|U«M  or  APPLIOATtOn  POB  PUBLICATIONS. 

*  «•  .■^MiiawMM  hutitHtion,  WathingUm,  D.C: 

Date, ,  188-. 

vpfMMMMtt  «*  nade  for  the  library  of ,  for  tbe  pablicatioos  ot 

Ak  ^TttiitllWBiaD  InstitutioD.  All  volumes  received  shall  be  duly  ac- 
xjM*^wijcmi>.  b«  carefully  preserved,  be  accessible  to  any  persoo  who 
ud>>  «t«lk  n>  vtiDsolt  them,  and  be  returned  to  tbe  Smithsouian  lostitn-  ' 
.kM*  :n  <.tiKM»  the  establishmeat  at  any  time  ceases  to  exist.  And  in  oase 
M  .Mi>  inwsf^  of  these  volumes,  or  aay  chaose  of  address  by  tbe 
atMWC^y  cIm  iDstitutioD  is  to  be  duly  notified  tbereoC 

L  ^ukineirf  establishment, .  ! 

:t.  LoMttioii :  Town, . 

State, .  I 

3l  When  established, . 

4,  Natura  of  library, . 

V  Visloe  of  buildings  and  property,    '■  ■     . 

t.  Pwrmanent  ftind, . 

T.  Aunual  income, . 

5.  Number  of  volumes  in  library, .  | 

tk  Number  of  persons  having  use  of  books, . 

i<k  Names  of  officers:  Pritsideut, . 

Secretary, . 

Librarian, . 

Bespeotftilly, 

I  noommend  the  above  application. 

-  ■ ,  Member  of  Oongreea, 

District;  State. 

N.  B.  A  neglect  to  return  receipts  for  pnblicatioiiB  sent  by  the  Inali- 
lattOQ,  or  to  reply  to  inqniriee  made  by  it,  will  forfeit  all  claiioB  for 
oontlDiuuioe  on  the  list  of  distrlbation. 
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ALABAMA. 

idnn. 

Agricoltaral  and  Mecbaoical  College,    fii] 
flneuboTongb. 

SoQtbern  Uoiversity.     [iii]     - 
EuntiTille. 

State  Normal  School  (Colored),    [i] 
Jam. 

High  ScbooL    [ij 
liriim. 

Howard  College,     [iiij 

LincolQ  Normal  University,    fi] 
MobOe. 

Library  AseociatioD.    [i] 
Mostgomery. 

State  Board  of  Health,    [i] 
Spring  Wfn, 

Spring  Hill  College,    [iij 
Tkllidegm. 

Alabama  Institntioo  for  the  Deaf,  Dnmb,  and  Blind.    \i] 

hMtlOOU. 

Alabama  Insane  Hospital,    [i] 
Geological  Sarrey  of  Alabama,     [ij 
nnirersity  of  Alabama. .  [iii] 

Alabama  Conference  Female  College,    [i] 
Alabama  High  School,    [i] 
Normal  School.    [iJ 

ARKANSAS. 
fcwi  iborongh. 

Cane  Hill  College.    [iJ 
l^ettevilla 

Arkansas  Indnstrial  TTniversity.     [ii] 
UttleSodk. 

Arkansas  School  for  the  Blind,     [i] 

Arkansas  State  Library,     [iii] 

Idttle  Bock  Public  Library  (formerly  Mercantile  Mbttay).    PJ 

Little  Bock  University,    [i] 

CAMFORNIA. 

Alameda  Free  Library,     [i] 

lostitotion  for  the  Deaf,  Dnmb,  and  Blind.    [1] 
University  of  California,     (iii) 

Oaipenteria Soienae Olab.    [i]  DisizedbyCjOOglc 


usr  <ir  usTiTtiTioHS  or  uiiited  states. 
.'ikiwr' -sat 

,N*w»  CkBs^riu  College,    [i] 
Atai.?  sT-iit  City  Library,    [iiij 


.iMUttirW  Tniniug  School,    [i] 
Mii:s  SMunary,  MUls  College,    [i] 

UiMiCvTvy  library  AssociadoD.    [ill] 
ui. 

bllNfll  Sooiety  Library,     [ij 

b"irve  I'ublic  Library,    [i] 
toMk 

l^ksadona  Free  Library.    [i| 

A^itaiz  Iiistitate.    [ij 

i'alil'uruiu  State  Agricultural  Society,    [i] 

CalitV>rQia  iState  Library,     [iii} 

Sacramento  Free  Library.    [iiiJ 

Saoramento  Institute,    [i] 

State  Engioeer's  Office,    [i] 
S»nBi«so. 

Snu  Diego  Lyceum  of  Sciences,    [i] 

Suu  l>iego  Public  Library,     [i] 

San  Diego  Society  of  Natural  History,    [i] 
SwtTnnoiioo. 

llanoroft  Library  (Pacific  Library),     [iii] 

Bibliotii^ue  de  la  Ligue  Nationale  FTan9aifie.    [iiiJ 

Bobcmian  Club.    [i| 

California  Academy  of  Sciences,     [iii] 

California  State  Geological  Society  (see  California  Stal<t  .Minitic 
Bureau). 

California  State  Horticultural  Society,     [i] 

California  State  Mining  Bureau,    [i] 

Oeutral  Pacific  Railroad  Law  Library.    [1] 

Oeograpbical  Society  of  tbe  Pacific,    fi] 

Lick  Observatory,    [i] 

MecUanics'  Institute,    [iii] 

Mercantile  Library  Association,    [iii] 

Odd  Fellows'  Library  Association,    [iii] 

Pacific  Library  (see  Bancroft  Library), 

Saint  Ignatius  College,    [ii] 

San  Francisco  Free  Public  Library.    [Ui] 

Ban  Francisco  Law  Library,    [i] 

State  Board  of  Horticulture,    [i] 

West's  (Miss)  School  for  OirlB.    \t\ 

r    -iz^dbvCoOglc 


LIST  OF  INBTITUTIOMS   IN    UNITED   STATES. 

taJtat. 

OaUfornia  State  Normal  School,    [i] 

SoQ  Jos^  Free  Pablio  Library,    fi] 

UoiTerai^  of  tlie  Padflo.    [ii] 
Sulitoo. 

lAord  Hall  Seminary,    [i] 
tutKBubara. 

Horns  Hoase  Library,    [i] 

Santa  Barbara  Free  Public  Library,    fii] 

Santa  Barbara  Society  of  Nataral  History,    [i] 

Union  Olab  of  Santa  Barbara,     [i] 
ButaCUn. 

Santa  Olara  Otflege.    [iii] 
teektco. 

Ooonty  Board  of  Horticnltnral  Commissioners.    |i] 

San  Joaquin  Society  of  California  Pioneers,    [ij 

COIiORADO. 

BoiU«r. 

Uoivflrsity  of  Colorado,    [i] 
OunOty. 

Grand  Army  Collegiate  and  Military  Inatitate.    |ij 
CtlMado  Springs. 

Colorado  College,    {i] 
finw. 

Bishop's  Library,     [i] 

Colorado  Scientific  Sooiet?.    [i]  . 

Colorado  Seminary  (see  UniTersity  of  Denver). 

Jarvis  Hall  School  for  Boys,  and  Divinity  ScbooL    [i] 

State  Library,    [iii] 

United  States  Geological  Survey,  Division  of  the  Rocky 
ains.    |i] 

University  of  Denver,    [ii] 

Wolf  Hall  School  for  Girls,     [i] 
hrtCoUins. 

Colorado  Agricultnral  College.    [1] 
SoUaa. 

State  School  of  Mines.    [Ij 
IsiClilC 

Bagle  Coonty  Mining  Clnb.    [i] 

CONTTECnCUT. 

Allia  Gircnlating  Library,    [i] 
Mgapoit. 

Bridgeport  Public  Library  and  Beading  Booni.    [iii] 
Bfidseport  Scientific  Society.    Ii]  .^  , 
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Colli 


^  M^^  Bhh  and  Ltbnuy  AseociatiML    [i] 

...nriM  SnKj.     [iii] 
..4^  -T  3»  Insane,    [i] 
3iMn  rf  Agricnltare.    [i] 
-»*->  TooDg  Men's  Institute).    [1] 
:  :.  ^-Miy.   [iii] 

.  .vKCrat.    [iii] 


.  .    I  Btlerenoe.     [i] 

^■s;-  swe  Hartford  Library). 


■B»S.>b«>ol.    fl] 
,.  at  .uwciation.    [ij 


/■     ,,^-i.v.    [iii] 

■^•.ftiitiic  AB80datioD.    [i] 

_  ^..hwL   [iii] 

r„  ,u)i  Society,    [iii] 

V.  ^«m.r  of  Artsaud  Sciences  (see  Tale  Ooltoge). 
,,1  Srhoil.     [i] 

,>;i>uy  Historical  Society,    [i] 
'i.'uiij:  Men's  Institute,     [iii] 
;ai**llM  (»**  Y*'*  <JoIleg6). 
'  ^..-outitiv  School  {see  Tale  ColleRe). 
.^»«  -^'i"  tlealth.     [i] 

.,.x-uc  AiMdemy  of  Arts  and  Scienoes.    [t] 
._  .^»  Mu(S«fam.    [i] 
~  ,,j  :jcwutiflc  School,    [ii] 

*  ,.uawu  County  Hiatoricftl  Society,    [i] 
•.g*i«c  CtfiuiBBuity  ^oe  Belifiioos  and  Obatitable  Olfteeta.     |T|J 
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Itaubtuj. 

Simabuiy  Free  Library,    [i] 
SnflUld. 

Conuecticat  Literary  IiHtitutioii.    [ij 
Witarbnry. 

Silas  Bronson  Lilmuy.    [iii] 
Woodctook. 

Woodstock  Academy,    [i] 

DAKOTA. 

Dakota  Agricaltard  College,    [i] 
EUaadale. 

Elleudale  Library  Association,    [i] 
Uibon. 

Lisbon  Library  AseociatiOD.    [1] 
Kam. 

Presbytarian  UDirersity  of  Soathem  Dakota.    [1] 
BoMna 

Boscoe  Beading  Boooi.    [i] 
TanuUion. 

UDiveisit?  of  Dakota.    [1] 
Tebrter. 

Day  County  Agricaltoral  Society,    [i] 
YinktOD. 

Yankton  College,    [i] 

DBLAWAOB. 

Dnet. 

Delaware  State  Library.    ('*>] 
Imnzk. 

Delaware  State  CoUege.     [iii] 
■orCartla. 

New  Castle  Library  Company  (Pnblio  Library),    [lil] 
ington. 
West  End  Library  (Lincoln  street,  above  Delaware  avenue),    [i] 
Western  Free  Library  (Women's  Christian  Temperance  Union), 

Third  and  WasbingtOD  Htreets.    [i] 
Wilmington  Inatitnte.    [Iii] 

BI8TBICT  OF  COIilTHBIA. 

Agrionltoral  Department,  Library  of.     [ill] 

Entomological  Division,    [i] 
Botanic  Garden,  Library  of.    [i] 
Baieaa  of  Ethnology  (see 'Smithsonian  Institation). 
Civil  Service  Commission,  Library  of.    [i] 
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WathtDgtan — Ooptiaoed. 

GiHifrress,  Library  of.    [tii] 
Departmeiit  of  Jnatice,  Library  o£    [i] 
EzecntiTe  MansioD,  Library  of.    [i] 
Flab  ConimissloD,  Library  of.    [i] 
House  of  Bepresentativea,  Library  ol    (i) 
Interior  Department: 

Assistant  Attomey-Oeneral.    fi] 

Barean  of  Ednoation.    [ii] 

Library  of  the  Interior  Department,  [iii] 

Scientific  Library  of  Patent  Office,    fiii] 

United  States  Geological  Snrvey.    [iii] 
National  Maseam  (see  Smitbsooian  Institation). 
Navy  Department: 

Bureau  of  Navigation,    [i] 

Hydrographic  Office,    [i] 

MnBeam  of  Hygiene  (Barean  of  Medicine  and  Sorgeiy).    [i] 

Nootical  Almanac  Office,    [ij 

Naval  Observatory,    [iii] 

Navy  Department  Library,     [iii] 

Sorgeon-Oeneral,  U.  S.  Navy,    fi] 
Patent  Office  (see  Interior  Department). 
Poet-Office  Department  Library,    fi] 
Smithsonian  Inatitutioo:    [iii] 

Bureau  of  Ethnology,     [iii] 

United  States  National  Mnseum.    [iii] 
State  Department  Library,    [iii] 

Consular  Bai-ean.    [i] 
Tieaanry  Department: 

Boreau  of  Engraving  and  Printing.    [iJ 

Bureau  of  Statistics,     [i] 

Director  of  the  Mint,    [ij 

Life-Saving  Service,     [i]  > 

Ligbt-House  Board,    [i] 

Marine  Hospital  Service,  Surgeon-GeneraL    [i] 

Solicitor  of  the  Treasury,  Office  of.    [1] 

Treasary  Department  Library,    [ii] 

United  States  Coast  and  Geodetic  Survey,    [i] 
United  States  Supreme  Court,  Library  of.     [i] 
War  Department: 

Army  Medical  Mnseum  (see  Snrgeon-General'e  Office). 

Bniean  of  Military  Justice,    [i] 

ChiefofEngiueerSjOfficeof  (seeEogiueerDopartmeutiU.  S.  A.). 

Chief  Signal  Officer,  Office  of  (see  Signal  Office.) 

Engineer  Department,  U.  S.  A.  (Office  Chief  of  Engineers),    [iiil 
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Wuliiiigtoa— CoDtinned. 

Headquarters  of  tUe  Army  of  the  United  States,     [i] 
Ordnance  Department,  Office  of  Chief  of  Ordnance,    [i] 
Qn&rtennaster- General's  Office,    [ii] 
Signal  Office  Library,    [ii] 

Snbsistence  Departmedt,  Commissary-General.    |i] 
Snrgeon-Genentl's  Office,  Library  of.    [iii] 
War  Department  Library,    [iii] 
Hiscellaneoos : 
Academy  of  the  Visitation,    [i] 

Agassiz  Association.    Chap.  109.    (No.  1600,  13tU  st).    [i] 
Carroll  Literary  Institate.    [i] 
Oolambia  Hospital  for  Women,    [i] 
Colombia  Institntioo  for  the  Deaf  and  Dumb  (National  Deaf 

Mate  College),    [ill] 
Oolnmbian  Clnb.    [ij 
Colombian  UniTereity.    [iii] 
Corcoran  G^lery  of  Art.    [i] 
Cosmos  Olab.    [i] 
District  of  Columbia  Library  (Offloe  of  tbe  Commissioners  of 

tlie  District  of  Cotambia).     [ij 
Georgetown  Univeraity.     [iii] 
GoTemment  Hospital  for  the  Insane,    [i] 
Health  Department  (Office  of  Health  Officer).     [1] 
Howard  University,    [ii] 
Kit  Carson  Post,  G.  A.  B.    [ij 
Loaise  Home,    [i] 
Masonic  Library.    [iJ 

Medical  Society  of  District  of  Columbia,    [i] 
National  Board  of  Health,    [i] 
National  College  of  Pharmacy,     [i]  ■ 

National  Deaf  Mote  College  (see  Colombia  lostitotioD  for  the 
Deaf  and  Damb). 

Norwood  lostitnte.    [i] 

Odd  Fellows'  Library,    [i] 

Sailor's  Library,  Navy  Yard.     [i]. 

Si^t  John's  Collegiate  Institate  (formerly  Saint  Matthewc^In- 
atitote).    [i] 

Soldiers'  Home  Library,    [i] 

Spencerian  Bnsiness  College,     [i) 

Washington  High  School,    [iii] 

Washington  Light  Infantry  Corps,    [i] 

WaahiogtoD  Microscopical  Society,    [i] 

Tonng  Men's  Christian  Association,     [i] 

Tonng  People's  Union  of  the  Memorial  Lntheran  Church.    [1] 
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FIiOBIDA. 

D»  Toaiak  Springt  (Lake  de  Fnniak). 

Florida  Obaatanqoa  Library.    [1] 
JaoknuTillo. 

Pablio  Librar;.    (ij 
■Uton. 

Santa  Bosa  Academy  Pablio  Library,    (flj 


YoaDg  Men's  OhristiiHi  Aasooiation.    [i] 
daint  An^utine. 

Free  Fablie  Library,    [i] 

Military  Post,  XJ.  S.  A,  Library  of.    [i] 

Saint  Aagostine  Institate  of  yatnral'SoieDce.    [i] 
Banfbrd. 

Sanford  Library  and  Beading  Boom.     [1] 
TiUahawa. 

Florida  Dniveralty.    [i] 

GBOBOIA. 

Athou. 

Home  School  for  Yoang  Ladies.    [1] 

DniTersity  of  Georgia,    [iiij 
Atlanta. 

Abyssinian  Library  Society,    [i] 

Atlanta  Medical  College,    [i] 

Dei>artment  of  Agricnltore.    [il] 

Department  of  Education,    [i] 

Georgia  Eclectic  Medical  College,    [ij 

State  Library,    fiiij 

Young  Mens'  Library  Association,    [il] 
AngTUta. 

Medical  Department  of  University  of  Geor^a.    li! 

Young  Men's  Library'  Association,     [i] 
BanufTillfc 

Gordon  Institate  Library,    [i] 
Blackthwr. 

Blaokstiear  Libnuy  Association.    |i] 
BowdoD. 

Bovdon  College,    [i] 
Bnmswlok. 

Brunswick  Library  Association,    [iJ 
Batlsr. 

Butler  Female  College  uid  MMe  Instinite.    HI       .^  , 


LIST  or  iNsmtmoNS  is  visttsd  states. 


Berne's  High  ScbooL    [i] 
Cbve  Spring. 

Georgia  InstitntioD  for  the  Dea(  and  Dumb,    [li] 
ddun^oii 

Cotambns  Female  College,    [i) 

Golnmbos  Pablic  Library,    [i] 
Dkhlonega. 

Nortb.  Georgia  Agricaltoral  College,    [i] 

Unaroe  Female  College,    {i] 

ffiSMTillfl. 

Bradwell  Institate  (see  WalthoorsTille). 


Georgia  State  Agricoltural  Society,    [i] 
Mercer  University,     [iiij 
Pablic  Library  :iDd  Historical  Society,    [iii] 
Wesleyan  Female  College,     [i] 
KDadgariUe. 

Georgia  State  Lanatie  Asylnm.    [i] 


YooDg  Men's  Librtoy.    [i] 

Emoiy  College,     [iilj 

Peny  Library  AsBooiatioo.     [i] 


Aleiander  H.  Stepbens  Seminary,    [i] 


Catholic  Library  Association.  [1] 
Georgia  Historical  Society,  {iiij 
Georgia  Military  Academy,    [i] 

TUbotton. 

Collfogswortfa  Institate.    [i] 

'WaKaoorville. 

Bradwell  lostitate.    [i] 

Wart  Point 

Toang  Men's  Library  Association.    \i] 
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Abingdon. 

Heddiog  College,    [i] 
Albion. 

Albiou  Library  Association,    {i] 
Aleda 

Mercer  Goanty  Scienti&c  Association,    [i] 
Aorora. 

Yoang  Men's  Christian  Association,    [i] 
Barry. 

Library  and  Beading  Soom.    [i] 
BelTidere. 

Ida  Public  Library,    [i] 
Bethany. 

Ynitng  Men's  Christian  Association,     [i] 
Bloomington. 

Bloomington  Library  Association,    [ii] 

Illinois  Weslcyan  University,    [iii] 

Toung  Men's  OhristiaD  Association,    [ij 
Boorbonnais  Grove. 

Saint  Yiatenr's  College.    [iJ 
fioshnelL 

Western  Normal  (College.    [i| 
Byron. 

Byron  Library,    [i]  ■    ■ 

Canton. 

Canton  Union  Graded  School,    fi] 
Csrbondalfc 

SoQthern  Illinois  Normal  University.    fU] 
Carrollton. 

Carrollton  Library  Association,    [i] 
Carthage. 

Carthage  College,    [i] 
Champaign. 

University  of  Illinois  (formerly  lUiuois  Industrial   University). 

[fi.) 

Charleston. 

YoQog  Men's  Christian  Association,    [i] 
Chicago. 

Agassiz  Association,  Gbap.  F.    [ij 

Uoard  of  Trade  of  the  City  of  Chicago.,    fij 

Chicago  Academy  of  S<aenoes.    [iii] 
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CUnp — ContinDed. 

Chicago  AthensBam.     [i] 

Chicago  College  of  Pbarmaoj.    fi] 

Chicago  Historical  Society,    [iiij 

Chicago  Law  Inatitate.    [i] 

Chicago  Manual  Trainiog  School,    [i] 

Chicago  Pablic  Library,    [iii] 

Chicago  Theological  Semioary.    [iii] 

Dearborn  Observatory,    [i]     ■ 

North  DivisioD  High  School.    |i] 

Bidgway  Ornitbological  Clab,  2340  Wabash  uvenae.    [ij 

Saiot  I gnatias College,    [i] 

University  of  Chicago,    [iii] 

West  Division  High  School,    [i] 

Western  Society  of  Engineers,    [i] 

Young  Men*B  Christian  AsBOciation.     [iii] 

Yoaag  Itlen's  Ohristian   Association  (Bailroad  Branch,  Kinxie 
street),    [i] 
Cnbt. 

Cnba  Library  Association,    [i] 
Duvilla. 

Danville  High  SchooL    [ii] 

Danville  Public  Library.    [iJ 

Baftt  Illinois  College.    [1] 
DMatnr. 

Decatur  High  School,     [i] 

Free  Public  Library,    fl] 
DslaTUL 

Delavan  High  School,    [i] 
Uzott. 

Korthero  Olinois  Normal  School  {socceeds  Bock  Biver  Hnim^ 
sity).    [i] 

Dover  Academy,    [i] 
finmiiig. 

Cook  County  Hospital  for  the  Insane,    {i] 
Bgin. 

Elgin  Academy,     [i] 

Elgin  Public  Library,    [i] 

Elgin  Scieutiflc  Society,    [i] 

Illinois  Northern  Hospital  for  the  lusane.    [i] 
Bahnnt. 

Evangelical  (Protestant)  Seminary  (Mensch  Verein).    [i] 

Oootc  UoontT  Nwrnal  School  (see  Normalville).  .~~  , 
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Ennka. 

Eareka  College,    [ii] 
Eruuton. 

Evanston  Free  Public  Library,    [i] 

Garrett  Biblical  Inatitnte.    [i] 

Northwestern  University,     [iii] 
Swing. 

EwiDg  OoUege.    [ij 
TarmerCity. 

Parmer  City  Oironlating  Library,    [i] 
Tayetteville. 

Fayettdville  Library  Association.    [iJ 
Oalesbnrg. 

Knox  College,    [iiij 

Lombard  nniversity.    [ii] 

Monticello  Female  Seminary,    [i] 
.  Harrmrd. 

Tonng  Men's  OhriBtian  Aaaociation.    [i] 
Havana. 

Havana  Library,    [i] 
Jaekunville. 

Illinois  Central  Hospital  for  the  Lisone.     [i] 

Ulinois  College,     [iii] 

niinois  InstitattoD  for  the  Edneatioo  of  the  Deaf  and  Dumb,    [ii] 

Yoong  Men's  Christian  ABSociatioo.    [i] 
JTeneyrille. 

Tonng  Men's  Christian  Association,    [i] 
JToliet 

ToQDg  Men^s  Ohiistlan  Association.    {iJ 
KnmviUe, 

Cnoxvtile  Public  Library.    [I] 

Saint  Mary's  School,    [i] 
Lebanon. 

McKendree  College,    [iii] 
Linooln. 

Lincoln  Library  Association,    [i] 

Lincoln  Cniversity.    [i] 
Lombard. 

Village  Library,    [i] 
-     Maoomb. 

Maoomb  Free  Public  Library,    [i] 

Maoomb  Normal,  ficfeatiflo,  and  OommeroiAl  Oollege.    [1] 


UST   OF  INSTITnTIONS   IN  UNITED  STATES. 


Muviga 

Panneni'  Clab.    [i] 


MattooD  Pablic  School  Library,    [i] 
Yociig  Men's  Christian  AesociatloD.    [1] 


Mendota  Library  Association,    [i] 


Honmoath  College,    [i] 

Warren  County  Library  and  Beading  Boom  Association,    [iii] 

Illinois  State  Horticultural  Society,    [i] 


Honison  Literary  and  Scientiflo  Association.    [1] 
MoutXoRU. 

Mount  Morris  College  (Cassel  Library),    [iii] 
VanuL 

Illinois  State  Laboratory  of  Natural  History,    [ill] 

Illinois  State  Normal  University.    [i| 
jTomaliilla. 

Cook  County  Normal  School,    [i] 
Ohwy. 

Olnej  Public  Library,     [i] 

Bichland  Society  of  Natural  History,    [i] 


Grand  Prairie  aeminary.     [i] 
Onarga  Library,    [i] 
Ottswik 

Ottawa  Township  High  School,    [iij 


YoQUg  Men's  Christian  Association,    [i] 
Faxton. 

AngustanaCollege  and  Theological  Seminary.  (See  Boob  Island.) 

Public  Library  Association,    [i] 
I. 

Peoria  Public  Library,    [iii] 
Pporia  Scientific  Association,    [i] 
Tonug  Men's  Christian  Association.     [{] 
ToDog  Men's  Christian  Association  (Bailioad  Branoli).    [i] 

Petersburg  Public  Library,     [i] 

Plttlfl^  Public  Library;     [i] 
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PoBtiaii. 

Pontiac  Library  Aasociaciou.    [i] 
Prinorton. 

Princeton  Academy  of  Scieuoes.    [i] 

Princeton  High  School,    [ii] 
ftoinoy. 

Quincy  Higb  School,    [i] 

Qaiiic;  Library,    [i] 
Kuitovl 

Uantonl  Literary  Society,     [i] 
Roohelle. 

Bocliellc  Pnblie  School  Library,     [i] 
BtMkford. 

Public  Library  of  Rockford.    [iiij 

Bockford  Seminary,     [i] 
Soekldand. 

Augnstaoa  College  and  Theological  Seminary,    [i] 

Rock  Island  Public  Library,    [ii] 
Boodhooie. 

Young  Men's  Christian  Association,    [i] 
Saadwioh. 

Sandwich  Library,    [i]  . 

Sandwich  Naturalists  Associatioo.    [i] 
Saybrook. 

Ladies'  Library  Association,    [i] 
Springfleld. 

Geological  Snrvey  of  Illinois,    [i] 

Illinois  State  Board  of  Agriculture,    [i] 

Illinois  State  Board  of  Health,    [i] 

Illinois  State  Historical  Society  and  Natural  History  Hoaeam.    [i] 

Illinois  State  Library,    [iit] 

Springfleld  Library  Association,    [iii] 

YcAing  Men's  Christian  Association,    [i] 
Sterling. 

Public  High  School,     [i] 

Sterling  Public  Library,     [t] 
Upper  Alton. 

Shnrtleff  College,    [i] 
Urbasa. 

University  of  Illinois.     (See  Ghampfugn.) 
Vennillion  Grore. 

Vermillion  Urove  Academy,     [i] 
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V0nuntt> 

noioD  School,    [i] 

Central  niiDois  Science  Assodatioii.    [1] 

Farmers'  Library,    [i] 
Wntfleld. 

Westfleld  GoUege.    [ii] 
WhMton. 

WJieaton  College,    [iii] 
White  HbU. 

White  Hall  Library  Association,    [i] 
Wineheftar. 

Winchester  Public  School  Library,    [i] 

INBIAKA. 

Andflnon. 

Madison  Coaoty  HiBtorical  Society,    [t] 
BumninftoiL 

Indiaoa  State  University,    [iii] 
Bonrbon. 

Bourbon  High  School,     [i] 
BnidL 

Brazil  Public  Library  Association,    {ij 
BraArille. 

Brookville  Society  of  Natural  History.    [iJ 
ClsTtoiL 

Indiana  Horticnltaral  Society,    [ij 
OnwtnirrOlt. 

Wabash  College  Library,    [iii] 
CtDwnPdnt 

Ball's  Circulating  Library.    [iJ 

Crown  Point  Public  School  Library,    [i] 
Bunille. 

Central  N^ormal  College,    [i] 
Ddpht 

Public  School  Library,    [i] 
BvuuTQle.. 

Evansville  Public  Library,    [iii] 
Jart  Wayne. 

Catholic  Library,     [i] 

Concordia  College,  Evangelical  Lutheran.     |ii] 

Fort  Wayne  Public  School  Library,    [i] 
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Frankfint 

Fraakfort  School  Reference  Library.    [1] 
FnnUin. 

Franklin  College,    [i] 
Gamtt 

Library  Association  of  Baltimoreand  Ohio  Railroad  Employ^  [i] 
Ooahen. 

Gosben  School  City  Library,    [i] 

formal  School,    [i] 
Qreenoaatlfli 

De  Paaw  University  (formerly  Asbnry  UniverBity).    [iilj 

Mississippi  Valley  Horticaltoral  Society,     fi] 

Public  School  Library,     [i] 
Greenfield. 

Greenfield  Society  for  the  AdvaooemeDt  of  Seienoe.    [ij 
Greenwood. 

Greenwood  High  School  Library,    [i] 
HanoTer. 

Hanover  College,     [iii] 
Eartarille. 

Hartaville  College,    [i] 


Public  School  Library,     [i] 
Indianapolis. 

Bureau  of  Statistics  of  Indiana.    [iJ 

Department  of  Geology  and  Natural  History,    [i] 

Indiana  Hospital  for  the  Insane,    [i] 

Indiana  Institution  for  the  Edncatioo  of  the  Blind,    [ij 

Indiana  Institution  for  the  Education  of  the  Deaf  and  Dumb,  [i] 

Indiana  State  Board  of  Agriculture,    [i] 

Indiana  State  Board  of  Health,    [i] 

Indiana  State  Library,    fiiil 

Indiana  State  Medical  Society,    [i] 

Indianapolis  Lyceum  of  Natural  Histoiy.     [i] 

Indianapolis  Public  Library,    [iii] 

Mechanical  Engineers'  Library  and  Beading  Boom,    [i] 

Medical  College  of  Indiana,    [ii] 
Irrington. 

Butler  University,    (iii] 
lA&yette. 

Purdue  University,    [iii] 
U  Porte, 

Pnblic  Library  and  Natural  History  Sooie^.    [ilj 
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UnnL 

High  School  of  Laarel.     [i] 
UwreaeebTtrg. 

Lawreoceburg  Public  School  Library,    [i] 
logamport 

High  School  Library,    [i] 

Triatt;  Oburch  Working  Men's  Glob,    [i] 


Library  Aasociation.    [i] 

Union  Christian  College,     [lij 
KUtown. 

Whisky  Eon  township  Library,    [i] 
Kiibavalu. 

Mishawaka  High  School,     [i] 
■ontioella 

MoDticello  High  School,    [i] 
Hoore'i  HOL 

Moore's  Hill  College,    [ii] 
■ew  Albany. 

De  Panw  College  for  Young  Women,    [i] 

New  Albany  Society  of  Natural  History,    [iii] 

New  Albany  Townsbii>  Library,    (i] 


New  Harmony  Working  Men's  Institute,    (ij 
Vew  Proridsnce. 

Borden  Institute  Historical  Society,    [i] 
KotreDwne. 

University  of  Notre  Dame  du  Lao.     [iii] 
PuU. 

Working  Men's  Institute,    [ij 
TiiaeetoD. 

Princeton  Library  Association,     [i] 


Iroquois  Library,  [i] 
Kiehnumd. 

Barlham  College,    [i] 

aiorriaoti  Library,  [i] 
BidgeriUft 

Bidgeville  College.     [iJ 

ITatnrBl  History  Olnb.     [iJ 
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teintHdnnd. 

Saint  Meinrad  CQllege.    [ii] 
Sooth  Bend. 

City  Library,    [i] 

Yoang  Mea's  Ohriatian  ABSOciation.    [1| 
Spioeland. 

Spiceland  Academy  (Orescent  Library),    [ij 
Terre  Hante. 

Indiana  Stat«  Normal  Sobool.    [ii] 

Rose  Polytecbnic  Institnte.    [iii] 
Talparsiio. 

Nortbern  Indiana  Normal  School  (private),    [i] 

Valparaiso  High  School,    [i] 
TinoensH. 

Poblio  School  Library.    (iJ 

Vincennes  UniTersity.    [i] 
Wamw. 

Warsaw  Public  School  Library,    [i] 
Wiub.mtm. 

Winchester  High  School  Lectnre  and  Libruy  Association,    fi] 

INDIAN  TEKEITOBY. 

TkhltqaalL 

Cherokee  National  Female  Semiuary.    [i] 
Cherokee  N'ational  Male  Seminary.     [iJ 
Cherokee  National  Orphan  Asylum.     |i] 

IOWA. 

Albion. 

Albion  Seminary,    [i] 
Ames. 

State  Agricnltaral  College,    {iij 
Bloomfleld. 

Academy  of  Science,    [i] 

Southern  Iowa  Normal  School  and  Oommeroial  Institute,    [i] 
Bocme. 

PnbUc  School  Library,     [i] 
Burlington. 

Bnrlingtou  University,     [iii] 

Publiti  Library,    [i] 
CedarlUlfl. 

Free  Public  Library,     [i] 
Cedar  B«pids. 

Grand  Lodge  of  Masons  of  Iowa,    [ii] 
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College  prints. 

Amity  College.    [i\ 
Council  Bluflk 

Free  Public  Library,     (i] 

Iowa  iDatitDtiou  for  the  Deaf  sod  Dumb,    [i] 
DtT«nport 

Daveaport  Academy  of  Natural  Scienoes.     [iii] 

Griswold  College,    [iiij 
Dtcoiah. 

NorvegiaD  Lutheran  College,     [i] 
Sm  Xoinet. 

Des  Moines  Academy  of  Scienoes.    [i] 

Des  Moioee  Library,    [i] 

Drake  University,    fij 

loffa  State  Library,    [iii] 

YouDg  Men's  Christian  Association,    [i] 
Daztcr. 

Dexter  N^ormal  School,    [i] 
IhilRiqii& 

Iowa  Institute  of  Science  and  Art^    [ii] 


Earlham  Public  School  Library,    [i] 
furfield. 

Jefferson  County  Library  Association,    [ii| 

Parsons  College,     [i] 
Fayette. 

Upper  Iowa  CTniversity.    [i] 
Pnt  Dodg& 

Fort  Dodge  Library  Associatiou.     [i] 
GrixatSL 

Iowa  College,     [iii] 
Humboldt. 

Homboldt  College,     [iii] 


Independence  Free  Public  Library,    (i] 
Indiuiolft. 

ludiaiiola  Public  Library,     [i] 

Siini)8on  Centenary  College,    [ii) 
Iowa  City. 

Grand  Lodge  of  Masons  (see  Cedar  Bapida). 

l*>wa  Weather  Service,     [ij 

State  Historical  Society  of  Iowa,    [iii] 

State  tToiversify  of  Iowa,    [iii] 
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Kaoknk. 

Keokuk  Libiiiry  Asisiiciatioii.     [iiij 
Hanohwter. 

Manvliesiei'  Ui;;b  School  [ludepeDdeut  School  District),    [i] 

Uaucbester  Beadiug  Room  (Ladieu).    [i] 
Montioftllo. 

Ladies'  Librai^  Society,     [i] 

Monticello  High  School,     [i] 
■oiutt  PleMant. 

Iowa  Hospital  tor  the  Insaoe.     [i] 

Iowa  Wesleyan  University,    [iii] 
Pbilomatheaa  Society,    [i] 

Ladies'  Library  Association,    [i] 
Xount  Vernon. 

Uomell  College,    [iii] 
Muostine. 

TUnscatioe  Academy  of  Science,    [i] 
'    Muacatine  High  School,    [i] 
Ongs. 

Cedar  Valley  Seminary,     [ii] 
Oikalooaa. 

Oakaloosa  College,     [iii] 

Penn  College,    [i] 
Ottnmwa. 

Wjipello  County  Natural  Science  AssociatioD.    [ij 
Biver  View. 

Grant  Township  Farmers'  Club  Library,    fi] 
fflienandoah. 

Western  Normal  College  and  Sbenaadoab  Oommeroial  Ihstitate. 

Sutherland. 

General  (N.B.)  Baker  Library,    [i] 
Tabor. 

Tabor  College.     [iJ 
West  Union. 

West  Union  Scioiitilio  Association,    [i] 
Wilton  Juietion. 

Wilton  Scieutiflc  Club,     [i] 

KANSAS. 
Atohiion. 

Kaiisajs  Baptit^t  Association,     [i] 

Saint  B('ne<Hct's  College,    [i] 
Baldwin  City. 

Baket  Uuiversity.    {i) 
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BlMkJMk. 

YooDg  Men's  Library  AesociatJOD.    (i] 
BorUngtoiL 

Otter  Creek  Library  Assodatioo.    [f] 
Smptnia. 

8tat«  INonnal  SchooL    [i] 
Port  LeavoiwortlL 

Medical  Director's  OtBce  of  the  Department  of  Missooii    pj 
Oinrd. 

Oirard  Literary  and  Libraiy  Sooietjy.    [ij 


Campbell  Normal  UDiveiaity.    [i] 

Kansas  Stale  UniTersity.    [iiij 
Lawrence  City  Library,    [ii] 
Tiiwifiiiwiiilli 

Fabtic  Beading  Boom,     [ij 

.ttaa. 

Kansas  State  Agricnltnral  College,    [ili] 

!North  Pnblic  Sdiool  Library.    [iJ 
OlaSha. 

Kansas  lustitution  for  the  Edncation  of  the  Deaf  and  Dtimb.   ft] 
Ottawa. 

Ottawa  University,    [i] 
PMria. 

Paola  tdbrary.     [i] 

Salina  Normal  Dniversity.    [iii] 

Atcbisoo,  Topeka,  and  Santa  Fd  Bailroad  Company.    [1] 
Kansas  State  £oard  of  Agriculture,    [i] 
Kansas  State  Historical  Society,    [iij 
Kansas  State  Library,     [iii] 
Washburn  College,     [ii] 

Wellington  Library  Axsociation.     [i] 

a. 

Wichita  High  School,    [i] 

Id. 

Winfleld  Pnblic  St^ool  Library,    [ij 
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KBNTU'CKT. 

Bowling  Green. 

OtcdeD  College.    [IJ 

State  Board  of  Health,     [i] 
Cynthiima. 

CjDthiaoa  Graded  Scbool.    [t] 
Daanlle. 

Centre  College  of  Keotacky.    [ill] 
Emmeooe. 

Emineace  College,    [i] 
Fanndale. 

EeDtooky  Military  Institate.    [li] 
Frankfort 

BureaD  of  Agricnltore,  Hortionltare,  and  Statietico.     |i] 

Departmeot  of  Pablic  InstracCioD.    [i] 

Eentncky  Qeological  Survey,    [ill] 

State  Library,    [i] 
Oanettnille. 

Salem  College.    [1] 


Georgetown  College,    [iii] 
Ola^ow. 

Glasgow  Normal  Scbool.    [1] 

Liberty  Female  College,    [i] 
Harrodibnrg. 

Harrodshurg  Library  Association,    [i] 
Hopkinirille. 

Weatem  Kentucky  Lonutio  Asylum,    [i] 
Lnington. 

Agricaltural  and  Mechanical  College  (see  State  Collegi;  itf  K(>ii 
tacky). 

Eastern  Lunatic  Asylum,    [ij 

Eeatucky  University  (sacceasor  to  Tranajhaiiia  Uiiivci-Mirv). 

[iii] 

State  College  of  Kentucky  (formerly  Agricultural  ami  Mecbaii 
leal  College),    [i] 
Lovianlle. 

Grand  Lodge  of  Eentncfcy  (Masonic),    [i] 
Louisville  College  of  Pharmacy,     [i] 
Loaisville  Female  High  School,     [i] 
Louisville  Library  Association,    [ii] 
Loaiaville  Medical  College,    [i] 
LooiAville  Press  Club,    [ij 

DigiLizedbyGoOglc 


LIST   OF   IN8TITUTIOH8  l^    UNITED  STATES.  283 

lODiriUo— Gontinaed. 

Male  High  School,    [i] 

Ohio  Falls  Gtsological  Society,    [i] 

Polyteohnio  Society  of  Kentacky  (formerly  Pablio  Library  of 

Kentncky).    [iii] 
SoatlieTD  Baptist  Theological  Seminary  (formerly  at  Oreeiiville, 

ao.).  [iii 

Hsysville  and  Mason  Ooanty  Library,  Historical  and  Soientiflo 
Association,    [i] 
ImgutowiL 

Seminary  and  Normal  Sohool.    [i] 
OwnuborooglL 

OweosboroQgh  Pablic  School  Library,    [i] 
Pmueton. 

Princeton  Collegiate  Institute,    [i] 


Central  University,     [ii] 
Saadbrille. 

Bethel  College,    [iii] 

IiOUISIAlTA. 

BttaBonge. 

Loaisiana  Historical  Society,     [i] 

Louisiana  InstitotioD  for  the  Deaf  and  Dnmb,    (ij 

Lonisiana  State  University  and  Agrienltnral  and   Hechanioal 
College,    [iii] 
CtntDt 

Jefferson  College,     [i] 


Saint  Charles  College,    [iii] 

ML 

Centenary  College  of  Looisiana.    [i] 
Insane  Asylnm  of  the  State  of  Lonl^ana.    \i] 
vOtIsuu. 

Board  of  Health,    [i] 
City  Library,    [iii] 

Looisiana  Historical  Society  (see  Baton  Boage). 
Sew  Orleans  Prodace  Exchange,    [i] 
SoaI6  Commercial  College  and  Literary  Institnte.    [i] 
State  Library  of  Louinfana.    [iii] 

Tolane  University  (inclndes  Fisk  Free  Library,  New  Orleuia 
Academy  of  Sciences,  and  University  of  Louisiana),    jiiij 
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MAUfB. 
Anffuta. 

Maine  Board  of  Agricaltare.    [1] 
Maiue  losaoe  Hospital,    fi] 
Maine  State  Llbrai;.    [iiij 

BuigOT. 

Bnugor  Pnblic  Library,    [iii] 

Bangor  Theological  Seminary,     [til] 

Penobscot  Bar  Library  Associatioo.       [i]  , 
Bmntwiok. 

BowdoiD  College,    [iii] 
Bnoksport 

Bast  Maine  Oonfereoce  Seminary,    [ij 
Cunbetland  Cantre. 

Oreely  Inatitaite.    [i] 
Deering. 

Weetbrook  Seminary  (Frost  Library),    [i] 
Eartport 

Eastport  Pnblic  Library  Association.    [iJ 
Fort  Preble. 

Post  Library  of  Fort  Preble  (see  Portland). 


Hebron  Academy  (Hamlin  Library),     [iij 
Eittory. 

Rice  Pnblic  Library,    [i] 
Lewiston. 

Bates  College,     [i] 

Mannfactnrers  and  Mechanics'  Library,    [ii] 

Teachers'  Library  (Pnblic  School),    [i] 
LiTermors. 

Livermore  High  School,    fi] 
North  Parsonafield. 

Parsoosfield  Seminary,    [i] 
Oldtown. 

Oldtown  High  School.     [iJ 
Orono. 

Maine  State  College  of  Agriculture  and  Mechanic  Arts,      [iji] 
Portland. 

Maine  Historical  Society,     [iii] 

Portland  Pnblic  Library,     (iii] 

Portland  Society  of  Katural  History,     [iii] 

Post  Library  of  Fort  Preble,  ,  fi] 

Saint  Luke's  Cathedral  Library.    [iJ 
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lua 

York  Inetitate.    [ii] 
lagiu. 

UTadODal  dome  for  Disabled  Volnnteer  Soldlera.    [ij 
Wuren. 

Wiuren  Braoob  of  Agaasiz  Aaeociatioa.    [iJ 
TktornllB. 

Agaflsiz  Afisociation.    (Cbap.  466.)    [i] 

Colby  University,    [iii] 


Wiscaaset  Social  Library,    [i] 

MARYLAND. 

Agiioaltnnl  CoU^e. 

Marylaad  Agricaltoral  College,    fiii] 
polii. 
Maryland  State  Library,    [iii] 
Saint  Jolrn's  College.,   [iiij 
United  States  Naval  Academy,    [iii] 


City  Library.    [iJ 

Enoch  Ptatt  Free  Library  of  Baltimore  City,    [lil] 

Health  Department  of  the  city  of  Baltimore,    [i] 

HoDse  of  Beftige.    [i] 

Jobns  Hopkins  University,    [iii] 

Loyola  College.    [11] 

Maryland  Academy  of  Sciences,    [ii] 

Maryland  Historical  Society,    [iii] 

Maryland  Institute  for  Promotion  of  Mechanic  Arts,    [til] 

Maryland  State  Normal  School,     [ii] 

Medical  and  Chimrgical  Faculty  of  Maryland.     [■] 

Mercantile  Library  Association  of  Baltimore,    [iii] 

Peabody  Inatitnte.    [iii] 

Saint  Mary's  University  and  Theological  Seminary  of  Saint  Sol* 
pice,    [iii] 

State  fioard  of  Health,    [i] 
OMtmille. 

Centreville  AcRdemy.     [i] 
TO<it«rtoinL 

Washington  College,     [iii]  ,  * 

CtaDage  of  Sunt  Junes. 

Collie  of  Saint  James  (High  School),    [iii] 
CoDflge  Station. 

Maryland  Agricoltural  College  (see  Agricaltoral  OoUege). 
SSiBattCity. 

Patapbco  Feuiate  Instilute.     |i]  ^ 

Book  HU3  OtOlege.    [i]  r  =  ,:,.d  b,  C .OOgIc 
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UoQDt  Saint  Mary's  College,    [iii] 
Frederlok. 

Adam  Lodge,  I.  O.  O.  F.    [i] 

Frederick  College,    [i] 

Maryland  School  for  the  Deaf  and  Damb.    [i] 
Hagerstomi. 

'fburaday  Club  Library  and  Beading  Bocm.    [i] 
MoDonoglL 

MftDoDOgh  School,     [i] 
Wertminstor. 

Western  Maryland  College,    [ii] 
Webster  Literary  Society,    [il 
WiUiuiuport 

Madeiry  Lodge  (Masonic),    [i] 
Wooditock. 

Woodstock  College,    [iii] 

BIASSACHUSETTS. 

Amhent 

Amherst  College,    [iii] 

Lawrence  Observatory,    [i] 

UaaeaohiiBettB  Agricoltoral  College,    [ii] 
Andover. 

Andover  Theological  Semioaiy.    [iii] 

Memorial  Hall  Library,    [ij 

PbillipB  Academy,     [i] 
AihbomlLUiL 

Cashing  Academy,    [i] 
Beverly. 

Pablic  Library,    [i] 
Billerioa. 

Bennett  Pnblio  Library  Association.    [1] 
BoitOB. 

American  Academy  of  Arts  and  Sciences,    [iii] 

American  Board  of  Commissioners  for  Foreign  Missions,     [iii] 

American  Congregational  Association,     [i] 

American  Gynecological  Society,    [i] 

American  Statistical  Association,    [iiij 

Appalachian  Moontain  Clab     [1] 

Boston  Art  Clab.     [i] 

Boston  Atbenieam.    [iii] 

Boston  City  Hospital,    [i] 

Boston  College,    [ii] 
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Baton— CoDtiDoed. 

BostoD  Library  Society,    (ill] 

Boston  Medical  Library  Aasociatloii.    [ii] 

Boston  Public  Library,    [iii] 

Boston  Sodety  flf  Civil  Engineers,     [i] 

Boston  Society  of  Nataral  History,    [iii] 

Boston  University,    [ii] 

Boston  Zoological  Society,    [i] 

Bnrean  of  Statistics,    [i] 

City  Engiaeers'  Office,    [i] 

Girls'  High  School,    [i] 

Health  Department  (see  State  Board  of  Health). 

Horace  Maun  Day  School  for  the  Deaf  and  Dnmb.    (ij 

Massachusetts  Colleges  of  Pharmacy,     [i] 

Massachnsetts  Uistorica)  Society,    [iii] 

Massachosetts  Horticnltural  Society,     [i] 

Massachusetts  Institute  of  Technology,    [iii] 

Massachasetts  Medical  Society,    [i] 

Uassachnsetts  State  Board  of  Agricultnre.     [)] 

Uassachnsetts  Society  for  the  Prevention  of  Crtidty  to  Aoi- 

mals.     [i] 
Naval  Library  and  lostitnte.  ■  [iii] 
New  England  Historic-Genealogical  Society,    [iii] 
Hew  England  Methodist  Historical  Society,    [i] 
Perkins  Institution  and  Massachusetts  School  for  the  Blind,    [i] 
State  Board  of  Health,  Lmiaoy,  and  Charity,    [i] 
State  Library  of  Massaohosette.     [ill] 

Bradford  Academy,    [i] 


Bridgewater  Public  Library,     [i] 
State  Normal  School,     [ii] 

Brookline  Public  Library,    [ii] 

AstxDuomical  Observatory,    [i] 

Botanic  Garden  and  Qerbarium.     [i] 

Cambridge  Entomological  Club,    [i] 

Episcopal  Theological  School  of  Massachnsetts.    [i] 

Harvard  Natural  History  Society,    [i] 

Harvard  TJniversity.     [iii] 

Lawrence  Scientific  School,    [i] 

Hneenm  of  Comparative  Zoology,     [iii] 

Peabody  Maseam  of  Am.  Archaeology  and  Ethnology,    [iiij 
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Cunbiidgaport 

Oambridge  Fnbtio  Library,    [ii] 
Cantrevfllo. 

Oentreville  idbrar;  ABSociatioD.    (1] 

OlulMS. 

niRbBobool.    [i] 


Oohasset  Free  Pablio  Library,    [i] 
CoU^Hin. 

TnftB  OoUege.    [iii] 
Gonoord. 

Concord  Flee  Public  Ldbraty.    [iii] 
Danven. 

Peabody  Institate  and  Library,    [ii] 
.  Eaithampton. 

Pablic  Library  ABaociatlon.    [i] 
VwU'Bint. 

Fall  Biver  Pablie  Library,    [iiij 
FloreDoa. 

High  SohooL    [i] 
GIonoMtoi. 

Cape  Aon  Scieatiflo  aad  Literary  Aasociatioa.    [t] 

Sawyer  Free  Library,    [iii] 
-  flreoifield. 

Greenfield  Katnral  History  Society,    [i] 
Grotoa. 

liswrence  Academy,    [i] 
Hardwiok. 

Ladies'  Free  Library  Ausodation.    |I] 
Harvard. 

Bromfield  School,    [i] 
Hanrieh. 

Broadbrooks  Free  Library,    [i] 
HaTflrbilL 

HaverhUI  Pnblio  Library,    [iii] 
wing'hnTii  Cmtre.  • 

Hingbatn  Public  Library,     [iii] 
Holbrook. 

Holbrook  Pablic  Library,    [ij 
Ipswich. 

'    Ipswich  Public  Library,    [ii] 
Januioa  Plaini. 

Boa«ey  Institataon  (Agriooltaral  and  Hortfanltanl).    [It| 
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Lancaster  Town  Library,     (iii] 

ten. 

Lawrence  Pnblic  Library,    [iil] 

«r. 

Leicester  Public  Library.    [1] 
Lenox. 

Lenox  Academy  and  Agassiz  Aaaooiation.    [i] 
Ltaaaatet. 

Public  Library,     [i] 
loii^tini. 

Carey  Memorial  Library,    [ii] 
lowsIL 

CTreea  School,    [ij 

Lowell  City  Library,     [iii] 

Middlesex  Mecbanics'  Association,    [iii] 
Ljim. 

Lynn  Free  Pnblic  Library,     [ii] 

BB. 

Maiden  Pnblic  Library,    fi] 


Manchester  Pablic  Library,    [i] 
Klfivd. 

Milford  Town  Librai7.     [iJ 


Monson  Academy  (Flynt  &  Packard  Library).     [1] 
Tahant 

Nahant  Pablic  Librai?.     [i] 
■utoeket 

Kantncket  Athenaeum,     [iii] 
Mew  Bsdnrd. 

Free  Public  Library  of  Sev  Bedford,    [iiij 

New  Bedford  High  School,    [i] 
IvwlNuyjwit. 

Newburjrport  Public  Library,    [iii] 

Newton  Free  Library,    [ii] 
Vewton  Centre. 

Newton  Theological  InstitatioQ.    [iii] 


Clarke  Institution  for  Deaf-Motes,    [i] 
Northampton  Free  Pablic  Library.    [Ul] 
Northampton  Lunatic  Hospittd.    [i]  ^ 

Smith  College  for  Women,    [ii]  r    ,:,d  b,  CooqIc 

B.  MiB.  16 ^19  '~ 
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Northborongh. 

N'orthboroogb  Free  Libiaiy.    [i] 
Horth  Brookfleld. 

Xorth  Brookfleld  Free  PnbUo  Libr&iy.    [1] 
Vorth  Chslmifted. 

N'ortb  Ubelmsford  Library  Aaaociatioa.    [i| 
Peabodf.  * 

Peabodj  Itutitate  Library,    [iii] 
Pflmbrokft 

Pembroke  Free  Library  AseooiatioD.    [IJ 
Pittafield. 

Berkshire  Atheneam.    [i] 
ttuiiuiy. 

Thomas  Orane  Pablio  Library,    [ii] 
Boxbniy. 

Dudley  Association,    [i] 

Fellows'  Athenffinm  (formerly  Bozbary  Athetuenm).    [Ui] 
Bal«m. 

American  Association  for  the  Advanoemeat  of  Somoe  (offloe  of 
Secretary),    [i] 

Essex  lostitate.    [iii] 

Peabody  Academy  of  Scienoe.    [iii] 

Salem  AtheDseom.    [iii] 
Sraurville. 

McLean  Asylnm  for  the  Insane,    [i] 
Smith  Braintree. 

Thayer  Pablio  Library,    [ij 
BonUtbridge. 

Sonthbridffe  Pablio  Library,    [i] 
Sooth  Hadley. 

Moont  Holyoke  Female  Seminary,    [ii] 
Observatory,    [i] 
South  Hatiok. 

Historical  and  Natural  History  and  Idbrary  SoQiety.   [ft] 
SoDth  Sdtoate. 

James  Library,    [i] 
Springfield. 

Oity  Library  AssodatioD.     [iii] 
Stookhiidge. 

Jackson  Library  of  Stockbridge.    [i] 
Tanntos. 

Old  Oolony  Historical  Boeie^.    [i] 

Pablic  Library,     [iii] 

Taonton  Lunatic  Hospital    [i]  DigmzedbyGoOt^Ic 
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Tyngsboroogb. 

Tyngsboroagh  Pnblic  Library,    [i] 
Vineyard  Haven. 

Sailors'  Free  Library,    fij 
Wakefield. 

Beebe  Town  Library  of  Wakefield,     [i] 
WalUuun. 

Holmes  Club,    [i] 
Waltliam  Public  Library,     [ii] 
Tareham. 

Wareham  Iligh  School.    \i] 
Warren. 

Warren  Pablio  library,    [i] 
Watntown. 

Free  Public  Library,    [iii] 
Wayland. 

Wayland  Free  Pablie  Library,     [i] 
WellMley. 

Wellesley  College,    [iii] 
Weft  Bridgewater. 

West  Bridgewater  Pnblic  Idbrary.    [I] 
Wett  Boxbory. 

West  Boxbory  Free  Library,     [i] 
WeynoQth. 

Tofls  Library,    [i] 
Wilbraluun. 

"WesleyaD  Academy,    [i] 
Wmianutowu. 

Williams  College,    [iii] 
Winchester.  ' 

Winchester  Pabllc  Library,    [ii] 
Wobozn. 

Wobom  Pnblic  Library,    [iii] 
Woree*t0r. 

A  merican  Aotiqnarian  Society,    [iii] 

Free  Pnblic  Library  of  the  City  of  Worcester,    [iii] 

Holy  Cross  College,    [iii] 

State  Normal  School,    [i] 

Winslow  Street  Public  School,     [i] 

Worcester  County  Free  Institute  of  Industrial  Science,     [ii] 

Worcester  Lunatic  Hospital,     [i] 

Worcester  Lyceum  and  Natur.il  History  Asaociation.     [i] 

Worc<'8t«r  Society' of  Antiquitj'.    [i]  ^OOqIc 
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AdiiuL 

Adriau  College,    [iii] 
Lambda  Phi  Society,    [i] 

Adrian  Scientiflo  Society,    [i] 
AgrionltnTal  CoU^& 

State  Agriooltoial  College  (see  Laniing). 
Albkm. 

Albion  CoUege.    [ill] 
Ann  Arbor. 

Ann  Arbor  High  School,    [i] 

Observatory,    [i] 

University  of  Michigan,    [iii] 
Battle  Creek. 

Battle  Creek  College,    [i] 

Battle  Creek  Fablic  School  Library,    [i] 

Medical  and  Sorgical  Sanitariam.    |i] 
Coldwater. 

Free  Poblic  Library,    fi] 
Detroit 

Detroit  Medical  and  Library  Association,    [i] 

Detroit  Public  High  School,    [i] 

Detroit  Scientific  Association,    [i] 

Michigan  State  Agricoltoral  Society.    [1] 

Fablic  Library  of  the  City  of  Detroit,    [iii] 
Eaton  Bapida. 

Fablic  Library  of  the  City,    [i] 
EbnHall. 

Elm  Hall  Graded  School,    [i] 
Grand  Haven. 

Union  School  Library,    [i] 
Orand  Rapida 

Kent  Scientific  Institute  (of  Orand  Bapids  High  School),     [i] 

Fablic  School  Library,    [ii] 

West  Michigan  Farmers'  Clab.     [i] 
Hilladale. 

Hillsdale  College,     [iii] 


Kalamazoo  College,     [iii] 
Kalamazoo  Public  School  Library,    [ij 
Ladies'  Library  Association,     [ii] 
Michigan  Asjlam  for  the  Insane,    [i] 
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Michigaa  State  liibrary.    [iii] 
Michigan  State  Medical  Society,    [i] 
8tate  Agrioaltnral  College,    [iiij 
State  Board  of  Edacatioo.    [ij 
State  Board  of  Health,    [ij 
De. 

Monroe  Toong  lAdieR'  Sradnaiy.    [i] 
Klaa. 

NUes  PnUic  Sobool  Libraiy.    [1] 

OUTCt 

Olivet  OoUege.    [il] 
Orehard  Lake. 

Michigan  Military  Academy,    [i] 
Port  Huron. 

Itadies*  Library  Association  of  Port  Hnron.    [it] 
Baist  Clair. 

SomerriU^  School  for  Tonng  Ladlea.    [i] 
Saoth  HaTsn. 

South  Haven  Antiqaarian  Society,    [ij 
Spring  Arbor. 

Spring  Arbor  Seminairy.    [i] 


Pablic  Sobool  Litotiy.    [1] 
Waylasd. 

Wayland  Hortioaltnral  Sodety.    p] 
Wert  Bay  City. 

Sage  Pablic  Library.  ■  [i] 
White  Pigeon. 

White  Pigeon  Orange  (No.  304).    [i] 
TpaOanti. 

State  Normal  School,    [i] 

TpBilanti  Pnblic  School  Library,    [i] 

UINKBSOTA. 
Albert  Ln. 

Albert  Lea  College  for  Toang  Ladies.    [1] 


Alexandria  Public  Library,    [i] 


AnstiD  Natural  History  Society,    [i] 
Ckoson  BiTsr  Falli. 

Cannon  Biver  FalU  Society  of  Natnral  RcieDces.    [iJ 

..  I, Google 
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Claremoot 

(llaremont  Public  School  Library,    [i] 
Dnlath. 

Kitchi  Oammi  Clnb.     [1] 

Ladies'  Library  AssociatioD  of  Dnlnth.    [ij 

YoQDg  Alen's  Christian  Association  Free  Beading  Boom,     [ii] 
F&ribanlt 

Mionesota  InstitatioD  for  the  Edacation  of  the  Deaf,  Dumb,  and 
Blmd.    [iJ 

Saint  Mary's  Ilall  School,     [i] 
Fort  Snelling. 

Medical  Directors'  Library  of  Ileadquarters  'Department  of  Da- 
kota,   [i] 
Hunlino. 

Hamliue  TJniTersity  (formerly  at  Saint  Panl).     [i] 
■uikato. 

Second  State  Kormal  School,    (i] 
KimaRpolis. 

Geological  and  Hatural  History  Survey  of  Minnesota.    [iJ 

Minneapolis  Athenccam.    [i] 

Minnesota  Academy  of  Katural  Sciences,     [i] 

ITuiverBity  of  Minnesota,    [iii] 
Horthfleld. 

Carieton  College,    [ii] 
Observatory,     [i] 
Red  Wing. 

lied  Wing  I^orwegiau  Evangelical  Lutheran  Seminary.    (I] 

Beil  Wing  Omitliological  Society,     fij 

State  Board  of  Ilealth  of  Minnesota,    [i] 
Bftint  Cload. 

State  Normal  School,    [il] 
Saint  FftuL 

Department  of  Public  Instrnction.    [i] 

Chamber  of  Commerce,    [i] 

Hainline  University  (see  Ilamline). 

Macalestcr  College,     [i) 

Minnesota  Ilistorical  Society,     [iii] 

Saint  Paul  Academy  of  Natural  Sciences.    [iJ 

Saint  Paul  Public  Library,    [ii] 

State  Library.     [Iii] 
Saint  Peter. 

Minnesota  Hospital  for  the  Insane,     [i] 
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Stmvat«T. 

Stillwater  Library  Assodation.    [iii] 

State  yoimal  SohooL    [i] 


Agrienltoral  Colics. 

Agiicnltond  and  Mechanioal  Oollege.    [ill] 

MtH>  Knimtaiw 

Blae  MouDtfun  Female  Oollege.    [i] 
Brhalia. 

Waverly  Institote.     [ij 
ClintoiL 

MiasisBippi  College,    [i] 
HermeDian  Society,    [i] 
Philoniatlieaii  Sodety.    [i] 


Oolumbos  Pablio  Library,    {i] 

Female  Indtutrial  College,    [ii] 
CorintlL 

Graded  High  School,    [i] 
Dal«nll& 

Cooper  Institate.    fii] 
Hidly  Springi. 

Missisaippi  State  Normal  School,     [i] 

InstitiitioTi  for  the  EdacatioQ  of  the  Deaf  and  Domb.    [1] 
Mississippi  State  Laoatio  Asylum,    [i] 

State  Library  (S.  I.  pablicationB  tnuuferred  to  Agrioaltoral  and 
Mechanical  Collie). 

yatohes  Library  Asaooistlon.    [Ij 


Union  Female  College,    {i] 
Univeisity  of  MissisgippL    [iii] 

Chamberlain-Hiuit  Academy,    [i] 


Alcorn  Agricnltnral  and  Mechanical  College.    PJ 

t 

Lea  Femi^  College,    [i] 


JefiiersoD  College  (Academy),    [ii] 
Wflrt  Point 

Weet  Point  Literary  and  Library  Association.    [t1       C   (^^oolf* 


OF  msTITUTIONS  IN    UNITISD  STATM. 
UISSOtTBI. 

r.    [i] 
OaflegB  of  the  tTnited  Brethieo  in  Otaiist    pj 
Pabtie  School  Llbraty.    [ij 
Pnbtic  School  Librai7.    [i] 

l^j^pcr  lastitate.    [i] 


MuO«e  OoUc«e  (see  Pauline  Holiness  OoUege). 
PwtliBe  Holiness  College,    [i] 

Axrkttltaral  and  Medianical  College.    [1] 
t.'tttv«vsit7  of  the  State  of  Missouri,    [ill] 


Cnad  ftirer  OoUege.    [iJ 

t.>Mtnl  College.    [U] 

aiteaouri  Institntion  for  the  Edncstion  of  the  Dwrf  anA  tWubK    m 
State  Lunatic  Aaylnm.    [i] 

IMtotaett  School  lostitnte.    [i] 
Morrison  Obserratmy.    [i] 
•mnlCtlT- 

Onutt  City  Befonn  Club,    [i] 

Mtseoori  Hiatorioal  Sooie^  (soq  Saint  LooiaX 
Miaeonri  State  Library,    [iii] 
uCtty. 

Ktuisas  City  Academy  of  Sciences,    (i] 
Kiknsas  City  Public  Library,    [ii] 
Query  Club.    [iJ 

Yooug  Men's  Christian  AasodatioD.    [i] 
XtrktvOlfc 

North  Miasonri  State  Normal  School.    [UIJ 

Lft  Orange  College.    fi| 
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Le  Olede  Library  AnodatioD.    [i) 
libartr- 

William  Jewell  College,    [li] 
XoineCitT. 

Monroe  Instdtote.    [i] 
Pkbayta. 

Saint  PanPB  College.    [1] 
Ftrkrille. 

Park  College,    [i] 
KaQa. 

Missouri  School  of  Mines  and  MetaUnrgy  (Department  of  Uni- 
versity  of  Missouri  at  Colombia),    [i] 

Phelps  Coonty  AgricnlCoral,  Mechanioal,  and  Hortioaltaial  So- 
<aety.    [ij 

flUBt  JOM]^ 

College  of  Pbysicians  and  Surgeons.    [IJ 
Saint  Joseph's  Commercial  College,    [i] 

'     College  for  Medical  Practitioners,     [i] 

law  Library  Association  of  Saint  Loois.    [IJ 

Missoori  Botanical  Gardens,     [iij 

Miasoori  Historical  Society,    [i] 

Uisaonri  Medical  College,    [i] 

Observatory  of  Washington  ITnirersity  (see  Wasblngton  Unl- 
verrity). 

Odd  PellowB' Library.    [iJ 

Oldberg-WaU  Laboratory,    [i] 

Folyteohnie  School  (see  Washington  Universily). 

SaJnt  Lools  Academy  of  Sciences,    [ili] 

Saint  Lotus  Engineer  Club,    [i] 

Saint  Lonis  Mercantile  Library,     [iii] 

Saint  Loois  Pablio  School  Library.    [Iii] 
Saint  Lonis  nnivereity.    [iii] 
Saint  Loois  Toong  Men's  OhjistiaD  AssooiatioD.    p| 
Union  Literary  Association,    [i] 
Washington  University,    [ill] 
Observatory,    [i] 
Polytechnic  School    [i] 
HsTis 

Sedalia  Ifataral  History  Sooietir.    fQ 

«eU. 

I>nu7  0oUege.    [iii] 

rry. 

Northwestern  Normal  School.     [1]  ,- ,. „„j |.,  GoOqIc 
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New  Bainpshire  Hiatorical  Soci«tr.    [Ul] 
'3       New  Hampshire  State  Library,    [iiij 
11         Saint  Paul's  School,     [ij 

State  Board  of  Health,     [i] 
..^       State  Saperintendeat  of  PabUo  InstmotiOD.    {!] 
itBindgs. 
1^      East  Biudge  Library,    {i] 

-*       Bxeter  Natural  History  Society,    [i] 

Mt^alli. 
_^      Great  FaQfl  ManufaotDrertf  and  Village  Libiaiy.    [1] 
aam. 

Dartmoath  College,    [iii] 

Shattack  Obeerratoiy,    [i] 
New  nampabire  College  of  Agrionltare.    [il] 


Hopkinton  Pablio  Library  Aasooiation.    [i] 


Keene  Pablio  Library,    [i] 
(ttffl. 
Littleton  Graded  BcbooL    (!] 


MsDchester  City  Library,    [ill) 
•dboroQ^h. 

FroBt  Free  Pablio  Libraiy.    [i] 


K 


Kimball  UnioD  Academy.  ,  [1] 

Nasbna  Historical  Society.    {!] 
rKunptoo. 

New  Oampton  Literary  InstltatloB.    [1] 

Pabllc  Library,    [i] 

Portsmooth  Atheaaani.    [ill] 
Portsmoath  Free  Puldio  Libnuy.    [U] 

rTHlAgr"* 
So^ety  of  Shakera.    fq 


Great  Falls  ManafacturerR'  and  Village  Library  (see  Oreat-^lUtj 
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Atoo. 

Library  and  ZTatoial  Scienoe  Araooiatlon.    [i] 

Trinity  HoU  Sohool  for  Toosg  Ladies,    {i] 


Korth  Jersey  Botanioal  Glob,    [i] 
BnzUagton. 

Bnrlington  Libraiy.    [iii] 


Stevens  lostitate  of  Teobnology.    fU) 
HopeweD. 

Hopewell  Seminaiy.    [i] 


Drew  Theological  Swninaiy.    [i] 
Katawan. 

Matawan  Literary  Bodety.     [1] 
■ont  Clair. 

Mont  Olair  Pablio  High  School    [i] 

TSmtix  Jersey  Botanical  Olab  (see  Bloomfleld). 
Iforiiftovn. 

MorrlstowD  Library  and  LyoeotD.     [ii] 
■onnt  Hdly. 

BorliDgton  Goanly  Lyceom  of  History  and  Natural  Scietioe.    [i] 
VewaA. 

Newark  Library  Association,    [iii] 

New  Jersey  Historical  Society,    [iii] 
Sev  Bnmawiek. 

Gardner  A.  Sage  Library  of  Theological  Seminary.    |{i] 

Geological  Surrey  of  Kew  Jersey,    [i] 

Bntgera  OoUege.    [iii] 
Bntgers  Grammar  SohooL    [i] 
Batgers  Soientiflo  School,    [i] 

Newton  Library  AaBooiation  (D^inis  Library),    [iij 
Ocean  Orora 

Ocean  Grove  Lyoenm  Library,    [i] 
Patenon. 

Passaic  Oonnty  Historical  Sodety.    [1] 

Paterson  Board  of  Trade,    [i] 
Fsainington. 

Pennington  Seminaiy  and  Female  Ooll^iate  Institate.      Iii 
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Toang  Men'H  OhristiaB  Association,    [i] 

College  of  New  Jersey,    [iii] 
B.  Jd.  Mosenm  of  Geology  and  Arobeology  of  the  College  of 

New  Jersey,    [ii] 
Halsted  Observatory,    [i] 
John  C.  Green  School  of  Science,    (i] 
Obeervatory  of  Inetmction.    [i] 

Theological  Seminary  of  the  Presbyterian  Ohoroh.    [iii] 
Ethmy. 

Babvay  Library  Association,    [ii] 
baton. 

New  Jersey  State  Lunatic  Asylnm.    [i] 

New  Jersey  State  Normal  and  Model  Schools,    [ii] 

State  Library  of  New  Jersey,    [iii] 

Trenton  Natural  Histoiy  Society,    [i] 

rtuiud. 

Tineland  Historical  and  Antiqnarian  SooietT.    [1] 

Woodbridge. 

Barron  Library,    [i] 

NEW  MBXIOO. 

lutaFti 

Bnreao  of  Immigration,    [i] 
Historical  Society  of  New  Sfezioo.    [i] 
Territorial  Library,    [i] 
Univeislt?  of  New  Mexico,    [ii] 

KEW  TORK. 
Albmy. 

Albwiy  OoUege  of  Pliarmacy.    [ij 

Albany  Ooont^  Penitentiary-    [i] 

Albany  Institate.    (i] 

Albany  Law  School,    [i] 

Albany  Medical  College.    [1] 

Dndley  Observatory,    [i] 

New  York  State  Agrlcnitaral  Society,    [iii] 

New  York  State  Library,     [iii] 

New  York  State  Mnaeam  of  Natural  History,     [iii] 

New  York  State  Normal  School,     [iii] 

Public  School  Library  (formerly  High  School  Library).    [1] 

Young  Heq's  Christian  Association,    [i] 

Albion  Union  School,    [i] 

Hm^a  Library  and  Beading  Boom,    [i]  DiguzedbyGoOQlc 
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Alfred  Centre. 

Alfred  XJniTersity.     [li] 
Obflervatoiy.    [i] 
All^uiy. 

Saint  BonaveDtore's  Oollege  and  Semiuaiy.    [1] 
Annandtle. 

Saint  Stephen's  College,    [ii] 
Anbozn. 

Oayaga  Oonnt;  Historical  Society.    [1] 

Seymoar  Library  Association,    [ii] 

State  ABylnm  for  Insane  Criminals,    [ij 

Theological  Seminary  of  Aabom.    [ii] 

Wells'  College  for  Yoong  Lqdies.    [i] 
Bath. 

Bath  Library  Association,    [ii] 
Blookwell'B  bland  (near  New  York  City). 

TSgw  York  City  Lunatic  Asylum,     [f] 
SoonTille. 

Boonvllle  Union  School  and  Academy,    [t] 
Brookport 

Brockport  Natural  History  Club,    [i] 

State  Normal  School.    [iJ 
Brooklyn. 

Adelpbi  Academy,    [i] 

Brooklyn  Entomological  Society,    [i] 

Brooklyn  Institate  (Youths'  Free  I^braiD.    [Ui] 

Brooklyn  Library,    [iii] 

Club  of  Christian  Endeavor.    [1] 

Department  of  Health,    [i] 

Long  Island  Historical  Society,    [iii] 

Packer  Collegiate  Institute,    [it] 
BoflUo. 

Buffiilo  Historical  Society,    [i] 

Buffalo  Practical  School,    [i] 

Buffalo  Society  of  Natural  Sciences.    [Hi] 

Buffalo  Turn  Veroin.     [i] 

Canisins  College,    [iij 

Grosvenor  Library,    [iii] 

Le  Gontenlx  Saint  Mary's  Institution  for  Deaf  Mntea.    pl| 

Yoong  Men's  Association  and  Library,    [iii] 

Yonng  Men's  Christian  Association,    [i] 
fitnunflaigiWi 

Brigbam  Hall  HoflpitaL    [i] 
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Outan. 

Saint  Lawronoe  UnlTendtiy  (Herring  Libiaiy).    [11] 
Qiftoii  Bprlngi. 

Foster  School,    {i] 
m, 

HamOtOQ  College,    [ill] 

Idtebfleld  Observatoiy.    [i] 


Ooeida  Uommimi^  (limited).    [I] 
-  OBaiag. 

Ooming  library,    [ii] 
CntlBBd. 

State  formal  BohooL    pi] 

Elmira  Female  College.    [1] 

Yoong  Men's  ObiistiaD  Ajsaooiatlon.    pi] 
FkDfleld. 

Fairfield  Seminary,    [i] 
rK7iCteTill& 

Ednoational  Oonnoil  of  Onondaga  Ooonty.    [I] 
RaihiDg. 

Sanford  Hall  Aaylnm  for  Insane  and  Fervooa  Patlenti.    [1] 


Saint  Jolin'B  College  (see  Tremont). 
fortXdinrd. 

Fort  Edward  Collegiate  butttate.    [i] 
Art  ^nilton. 

Port  Library,  U.  S.  A.    fij 
fni/miM. 

State  ITormal  and  Training  Sohotd.    fi] 


Hobart  College.    [Ui] 

N'ew  York  Agricnltnral  Experiment  Station,    p] 
fflsTanrfUa- 

JjBvi  Parsons  Library,    {i] 

L 

Goshen  Sdentifio  Assooiation.    [i] 
Iiland  (Sew  Tork  Harbor), 
e  Military  Service  LiKtitntion  {see  TSev  York  Oity). 

Uadlaon  UniTersity.    [ill] 
Hga-cA-Hodwrn. 
Henry  Draper  Observatory  (see  Tfev  York  Ofty). 
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Horoell  Free  Academy,    [i] 

Homell  Liliraiy  Assooiatiini.    [ii] 
Dion. 

UioD  Poblio  Libnuy.    [t] 
Mum. 

Ooinell  UniverHity.    [Hi] 
Jamwtown. 

Jamestown  TToion  Sohod  aod  Collegiate  IiutitDte.    [1] 
LeKoy. 

Ingham  UniTeiHi^.    [i] 

Genesee  Weeleyfut  Seminary  (formeriy  Genesee  Oollege).    pU] 
lide. 

Lisle  Union  School  and  Academy,    [i] 
Little  TsUey. 

Little  Talley  Union  Free  School,    [i] 
Maxa.tboa.  , 

Marathon  Academy.    [1] 
Mexico. 

Mexico  Academy,    [i] 
Moriah. 

Sherman  Academy,    [i] 
HoDntainTille. 

Hoaghton  Farm  Agriooltoral  Libraiy.    {!] 
Mount  Lebanon. 

Society  of  Shakers,    [i] 
Hew  Brighton. 

Katoral  Science  Aasoolation  of  Staten  Ishuid.    ^ 
Newbn^h. 

Newbnrgh  Free  Library,    [ill] 
Hew  York  City. 

Agaseiz  ABSociation  (MaiihattAn  Chapter).    [1] 

American  Bible  Society,    [i] 

American  Chemical  Society,    [i] 

American  Geographical  Society,    [iii] 

American  Institate  of  the  City  of  New  York,    [ill] 

American  Institate  of  Mining  Engineers,    [i] 

American  Mosenm  of  Natoral  History,    [iii] 

American  Haraismatic  and  Archteological  Society,    [i] 

American  Society  of  Civil  Engineers,    [i] 

Astor  Libnuy.    [iii] 

Board  of  Foreign  MissioDs  of  the  Preabyterian  Cboroh.     [fU] 
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In  Tork  City— Contianed. 

Board  of  Ilome  Missions  of  tbe  PiesbTterian  Chnreh.    [i] 
BuKSQ  of  Vital  StatisUcs.    [i] 
Central  Park  Menagerie,    [ii] 
,  Century  Clnb.    [i] 
Ohamljor  of  Commerce,    [i] 
College  of  the  City  of  New  York,    pil] 
College  of  Pharmacy  of  the  City  of  2Tew  York.    (U] 
College  of  St.  Francis  XaTier.    [ill] 
Colombia  College,    [iii] 

School  of  Mines  of  Oolombia  College,    [ii] 
Cooper  Union  for  the  Advancement  of  Science  and  Ait.    [iilj 
Department  of  Pablic  Charities  and  Correction.    [i| 
Free  Circnlatiog  Library  of  the  Socialistic  Labor  Part?.    [1] 
Fnlton  Market  Fishmongers  Association,    [i] 
General  Society  of  Mechanics  and  Tradesmen  (see  Kew  York 

Apprentices  Library). 
General  Theological  Seminary  of  the  ProteBtantEpiaoopalCharoh. 

Harlem  Library,    [i] 

Health  Department  of  tbe  City  of  Kew  York,    [i] 

Henry  Draper  Obaerratory  (Mrs.  Heniy  Draper,  271  Madison 
Avenae,  Station  L).    [i] 

HoDse  of  Befiige  (Randall's  Island).    {!] 

Inventor's  Institnte  (Cooper  Union),    [i] 

Lenox  Library,    [ili] 

Malmonides  Library  I.  O.  B.  B.     [iU] 

Maritime  Association  of  the  Fort  of  New  York  (Maritime  Bx- 
change).     [i] 

Medico- Ivegal  Society  of  New  York,    [ij 

MeroantOe  Library  Association,    [iii] 

Metropolitan  Mosenm  of  Art  (Centn^  Ptu-k).     [iii] 

Military  Service  Institution  of  the  United  States  (New  Yc^ 

Harbor),    [i] 
National  Board  of  Fire  Underwriters,    [i] 
New  York  Academy  of  Medicine,    [ii] 
New  York  Academy  of  Sciences,    [iii] 
New  York  Apprentices  Library,    [iii] 
New  York  Board  of  Ekiuoation.    [i] 
New  York  City  Lnnatic  Asylnm  (Blaokwell's  Island).    [1] 
New  York  Free  Oircnlatiog  Library.,  [i] 
New  York  Genealogical  and  Biographical  Society,    [i] 
New  York  Historical  Society-    [iiij 
New  York  Hospital    [i] 
New  Xork  Hangarian  Society.    [iJ 
Nerw  Tork  Jnvenilo  Asylom.    [I] 
H.  Mis.  16 20  C(^f^n\n 


M<(  usT  or  nrSTrruiioNS  ih  mnTEs  states. 

9M»  1«ek  Okr— ContiuDed. 

S*v  Tsrk  Iait  Institute,     [i] 

Stm  Torfc  Meteorological  Obserratoiy  (Oeotral  Patk).    p] 

y«w  York  Microsoopical  Socdety.    [i} 

N«v  York  Prodnce  Exohacge.    [i| 

Xev  York  Society  Library,    [iii] 

New  York  Trade  Schools,    [i] 

PabUe  School  Teachers  AssociatioD.    [1] 

Katger's  Female  College,    [i] 

SobtKd  of  Mines  (see  Golambia  College). 

Umoa  Theological  Seminary,    [iii] 

CDited  States  Naval  Lyceom.    [i] 

Univeraity  of  tte  Oity  of  New  York,    [iii] 

Xavler  Union  of  the  City  of  New  York,    p] 

Yoong  Men's  Christian  Association,  [iii] 
Varth  BiDokfldd. 

North  Brookfield  Dnloo  Free  Schotd.  p] 
■etthOhilL 

Obili  Seminary,    [ij 

Nonda  Union  School    [i] 

iga. 

Onondaga  Academy,    [i] 


Oswego  Oity  Library,    [ii] 

Oswego  State  Normal  and  Training  Schot^    fiQ 

Oxford  Academy,    [ij 
Pom  Yan. 

Penn  Yan  Academy,    [i] 

Bed  Honse  Observatory.    [1] 

Union  and  Classical  8<^ooL    [1] 
Piks. 

Pike  Seminary,    [i] 
nnePlaini. 

Seymour  Smith  Academy,    [t] 
Port  OhMter. 

Library  and  Beading  Boom.    [1] 
Ponghkeepiie, 

HndsoD  Biver  State  Hospital,    [i] 

Pongbkeepaie  City  Library,    [ii] 

Vassar  Brothers  Institute,    [ij 
r  College,    [iii] 
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AtheBfeDin  and  Mechanics  AssodatioD  (see  Beynolds  Library). 

Coart  of  Appeals,    [i] 

Fablic  School  Centrat  Library,    [i] 

Beynolds  Library,    [iii] 

Bochester  Society  of  Natoral  Soienoea    [i] 

Bochester  Theological  Seminary,    [ill] 

University  of  Bocheater.    [iii]  , 

Warner  Observatory,    [i] 

Western  Kew  York  Institntion  for  Deaf-Mntes.    [ij 
Roe. 

Borne  Academy,    [ij 
BoanilLikei 

Chataoqna  LibraiT  (Alnmnl  Hall).    [1] 
SdwBectady. 

Union  Oollege.    [Ul) 
SduihuiQ. 

Schoharie  Academy  and  Union  80I100L    [Q 
Sag&Bg. 

Br.  Parson's  FriTata  Home  for  Kerrona  Larallda.    [ij 

Sing  Sing  Pristm  Library.     [1] 


Skaneatelee  Libraty  Association,    p] 
Spriugrille. 

SpringviUe  Public  Library.    [1] 
Springrille  Sdentiflc  Assodation.    [1] 

aBiidge. 
De  Veaoz  College,    [iii] 
Kiagaia  Univetsity  (formerly  Seminary  of  Onr  Lady  of  Angels). 


CathoUo  Mutual  Benefit  Association.    {IJ 
Oeotral  Library,    [iii] 
Onondaga  Historical  Assodation.    [1] 
Syracnse  University,    [iii] 
Zeta  Fsi  Society  (Gamma  Chapter).    ^1] 
Trouait  (formerly  Fordham). 

Saint  John's  College,    [iii] 


r  Polytecbnio  Institute,    [ii] 
BoLsaelaer  Society  of  Civil  Engineers  (formerly  Pi  Eta  ScieuCiflc 

Society),    [i] 
Troy  Female  Seminary,    [iii] 
Troy  Young  Men's  Assodation.    [iii] 
Wffliam  Proodfit  Observatory,    (il  ^  , 
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Utioa. 

Ooeida  Hiatorical  Sodety.    [i] 

State  LaDBtio  Asytom.    [iii] 

Yoang  Mea'8  Ohristian  Association,    [ij 
West  Clieatar. 

Sacred  Heart  Academy,    [i] 
Wfltt  Fdnt 

United  States  Military  Academy,    [iii] 
Obserratory.    [i] 
WMte  Flaini. 

West  Obester  Ooonty  Historical  Society,    [i] 
Whitertone. 

Engineer  Sobool  of  Application  of  United  States  Army,    [iii] 
Willard. 

Willnrd  Asylum  for  the  Insane,    [i] 


Tookers  Free  Beading  Boom,    [i] 
Yonkera  pQblio  Library,    [i] 

KOBTB  CABOUNA. 
GhspdBSl. 

University  of  North  Carolina,    [iii] 
DaTidmn  OoUegfl. 

Davidson  College,    [iii] 
JonMbotough. 

HighSohooL    [i] 

Davenport  Female  College,    [ii] 

Pioneer  Library  of  Kortb  Carolina,    [i] 
MookrriUa. 

Mocksville  Male  Academy,    [i] 
MoraviaD  FaDa 

Moravian  Falls  Academy,    [i] 
Olin. 

Clin  Male  Aoademy.    [i] 
Kalaigh. 

North  Ourolina  Agrioaltoral  Eiperiment  Station.    [1] 

UTorth  Carolina  Insane  Asylnm.    [i] 

North  Carolina  Institation  for  tbe  Deaf;  Dnmb,  and  Blind,     (t) 

North  Carolina  State  Library,    [iii] 
Salisbnry. 

Salisbiiry  Graded  School,     [i] 
Sparta. 

Sparta  Institnte  (AUeghaaiaa  Literary  Society).   Si]       , 

.  .oog  Ic 
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IkjlonnlU. 

TayI«»8Tille  Academy.    [1] 

Trap  HiU  Iiutltatfl  and  Llbni7.'    [1] 
Triidtj  CoBagK 

TrinitT  College.    [Ill] 
YakaFarHb 

Wake  Forart  OoUege.    [ii] 


Wamntoa  Female  OoUeglats  Institate.    [ii] 
WMTernUa 

WeaverviUe  CMlege.    [1] 

HiBtortcal  and  Sdentiflo  Society,    [i] 
State  Boaid  of  Health,    [ij 

OHIO. 

Alcnm  S«^eDtiflo  Olab.    [iJ 
Bachtel  OoUege.    [i] 

Wells  Libiaiy  (see  Lee). 


Ashland  Oolle^e  Idbrary.    [1] 
Ajhtaboli. 

Ashtabnla  Sodal  Library  Aeeooiation.    [I] 


Ohio  UniTenity.    [W] 
AaMtinbmg. 

Grand  fiiver  Ingtitate.    [1] 
luneRvilla. 

Bamesville  Pablic  and  Sohool  Library.    [1] 
Bdlaix& 

Public  School  library,    [i] 


Bellefoataine  FobUo  Sohool.    [i] 
CMii. 

Pablio  library.    [1] 
(Udv^n. 

Galdvell  High  Sohool  library,    [i] 
Cual  Dover. 

Dover  Pnblio  Sohool  Library  and  Moseom.     [1] 
Ckrthace. 

tioagvievr  Asylum  for  the  Insane,     [ij  oigiizedbyGoOQlc 
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Celioft. 

OeUna  Libraiy  Asaooiatioii.    [i] 
OincioiifttL  * 

Cindimati  HospitaL 

Oinoinnati  Maaenm  Assodation.    [i] 

Oincinnati  Society  of  Nataral  History,    [iii] 

Oinoiimati  UniTereity.    fill] 
Observatory,    [i] 

OindoDati  Wesleyan  College,    [ii] 

Onvler  Clab  of  CincinnaU.    [1] 

Hebrew  TTnioo  College,    [i] 

Historical  and  PbQosophioal  Society  of  Ohio,    [ill] 

Hnghes  High  School,    [i] 

Lane  Theological  SemlDary.    [iii] 

Medical  College  of  Ohio,    [i] 

Hossey  Medical  and  Scientific  Libiaiy  (see  Pablio  Library  of  Cin- 
cinnati). 

Pabllo  Libraiy  of  Cincinnati,    [iii] 

Woodward  High  School,    [ij 

Yonng  Men's  Mercantile  Library  Assocdation.    [iiij 

Zoological  Society  of  OiaoinnatL    [i] 
Clenland. 

Board  of  Health.    [I] 

Case  Library  (fonnerty  Cleveland  Library  Association),    [iii] 

Case  School  of  Applied  Sciences,    [ii] 

Charity  Hospital.    [1] 

Cleveland  Library  Association  (see  Case  labrary). 

Cleveland  Medical  College  {Medical  Department  Western  Reserve 
UnlverBity).    [i] 

Cleveland  Pablio  library,    [iii] 

Western  Reserve  and  Northern  Ohio  Historical  Society,    [i] 

Western  Reserve  University,    [iii] 
College  EflL 

Belmont  College  (formerly  Farmer's  College),    [iii] 
Colombiu. 

Bnreao  of  Statistics  of  Labor,    [i] 

Colnmbns  Art  School  and  Association,    [i] 

Oolnmboa  Asylam  for  the  Insane,    [i] 

Ohio  Meteorological  Bureau,    [i] 

Ohio  State  Board  of  Agricoltore.    [iii] 

Ohio  State  Libraiy.    [iii] 

Ohio  State  University,    [ii] 

Public  Library  and  Reading  Room  of  the  city  of  Colnmboa.      |i|| 

Poblio  School  library,    [i; 
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Dtytan. 

Pablio  library,    [iii] 
Daliwue. 

Ohio  Wealoyu)  ITnivenify  (Stiuq^  library),    [iii] 

Elyria  Library,    [i] 
HpttA 

Fayette  formal,  Hiuio,  and  Boshiess  Oollege.    [1] 

Flushing  Pablio  Library.    [1] 
ntount 

Birchard  Library,    [ii] 


KeayoD  College,    [iii] 
SimttfTillft 

OarrettsviUe  nnitni  Schools.    [1  j 


Olendale  Female  College.    [1] 
QnanDa. 

Denison  TTniTeraity.    [iii] 

High  Sohool  Library,    [i] 
fliQcbannigiL 

HillsboroQgh  Female  OoUegSk    p] 
Pablio  Library,    [i] 

Hiram  College,    [ii] 
Hopadalu 

Hopedale  Normal  College,    [i] 


Hecbamcs*  InetiCate.    [U] 
ITational  Nonnal  Uaivernty.    p] 


WellB  Library,    [i] 

Bid. 

Uansfleld  Lycenm  Libnuy.    p) 
ta. 

Marietta  College,    [iii] 
I'l  Ferry. 

Martin's  Ferry  Library  Assoi^tion.    p] 

u 

Medina  Pablic  School  Library,    [i] 
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KotxiitowiL 

Pnblio  School  Library,    [i] 
■onHt  lookont 

Observatory  (see  Oinciiiiiati). 
HoantUnioiL 

Meant  Dnion  College.    [Ij 
Vational  KQJtary  Home. 

NatloD^  Home  fiw  Disabled  Tolonteer  Soldien.    p] 
Vemrk. 

Licking  County  Pioneer,  Historioal,  and  Astlqoarian  Sodety.    [i] 

Public  Library  of  Young  Mei^a  Cluietdaik  Afiaodatlon.    [1] 
Vev  Atheiu. 

Franklin  College,    [i] 
S«v  Concord. 

Mnakiugoin  College,    [i] 
VotwsUl 

Library  and  Beading  Aoom  AssooiatloD.    (IJ 
Oberlis. 

Oberlin  CoUege.    [iii] 

Miami  UniverBlty.    [Hi] 
PaineniUa 

Lake  Erie  Female  Seminary.    [If] 
Pataskala. 

Pataskala  Pablio  School  Library,    [i] 
Pleauut  Kidge. 

Pleasant  fiidge  Library.    [1] 
Poland. 

Everett  Literary  Sode^  of  Poland  Union  Beaiaarj.    pj 
FortunonuL 

Portsmouth  Pablio  Library.    [iJ 
Biohinosd. 

Bichmond  College.    [1] 
Bipley. 

Women's  Christian  Temperanoe  Union.    [1] 
Stint  Cloiraville. 

PubUo  Sohool  Library,    fl] 
Savannah. 

Savannah  Academy  and  Soienti&o  Association.    fl| 
Sdo. 

Scdo  CoUege.    [i] 
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Aan. 

Shrere  High  Sidiool  Literary  Sodety.    [1] 
Use;. 

Clinton  Cflnb  Library,    [i] 

Poblio  Library,    [ill] 
8priDgfl«ld  Seminary,    [ij 

Wittenberg  College,    {lii] 
Phllosophian  Society,    [i] 
BtoabenTilI& 

Female  Seminary,    fi] 
Odd  Fellows'  Library.    [1] 
Stenbenville  Fnblio  Sobool  libraiy.    [1] 


StooktOD  Library,    [i] 

Heidelbei^  College,    [iii] 

Beidelberg  Theological  Seminary.    [I] 
Mado. 

Poblio  Library  <rf  Toledo,    [ill] 
VrbMia. 

Central  Ohio  Soientiflo  AsBoolBtion.    [1] 

TJrbana  Univeralty.    [U] 
WantviDiS. 

Cleveland  and  Fittsborgh  Bailroad  Beading  AasociatitnL    |ij 
W«tarTin«. 

Otterbeiu  UniTerti  ty.    pli} 


W^ilberfbroe  Univendty.    (1] 

nnlTerBityofWooater.    {Ui] 
TtQav^xinfi. 

Anttoch  OoUege.    [iU] 


kitPiartlud. 

Oregon  Hospital  ftn-  the  Insaneu    [iJ 
bff«w(5tT. 

UniTeTBi^  of  Oregon,    [ill] 
'HMt  Onre. 

Tnalatin  Academy  and  Pacific  Universi^.    [ill] 
■ath. 

Philomatb  College,    [i] 
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f  deott  (Hammaraod  Divinil?  School,    [tt] 
LAtwy  AaBodatioQ  of  Portbuod.    [iii] 

QK^^  State  Libraiy.    [iii] 


.^Jfe^i^eo;  ObeeiTstor;.    [i] 

Baa^vcd  T»ylor  Literaiy  Association,    [ij 

Pvblio  School  Libraiy.    [i] 

W«et«ni  PeDnsylTaaia  Theological  Seminai;.    ^S\ 

Wceteni  State  Penitoatiary.    [i] 

Western  Usiveisity  of  PennsjlTanifk    [U] 


IWwooQ  VftUeyOollege.    [i] 

Sttint  Viooent's  Abbey  and  College.    [IJ 

Beaver  College  and  Mnsioal  bistitate.    (iQ 

Oeaera  College,    [i] 

liehigh  University  (see  Sontb  Bethlehem). 
Moravian  College  and  Theological  Seminary.    \t\ 
Horaviao  Seminary  for  Yonng  Ladies,    [i] 
BlilitTme. 

Blairsville  Ladierf  Seminary,    [i] 

Qiaded  Public  High  SohooL  p] 
Bnvteldvllle. 

Amity  Library  Assodatitm.  [iJ 
ft7«<Kairr. 

Bryn-Mawr  College.    [HJ 
Bitiw.      ■ 

Witherspoon  Institute.  '  [i] 
OaUfcmia. 

Southwestern  State  ITormal  SohooL    ^ 
OfcrUd*. 

Dickinson  College,    [iii] 
Oaiton. 

Carrier  Seminary  of  Western  Pennsylvania.    (1] 
COMifldd. 

Irfwnard  Literary  Association  and  Library,    [i] 

..  i.CoogIc 
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OoDeffeTilla. 

nrsinns  Ootlege.    [i] 
CnuordTiUe. 

CoDcord  Select  School  (see  Ward). 
JhnTmo. 

State  Hospital  for  the  Insaoe.    [i] 
Oixnmit. 

Weetem  Pennsylvama  Hospital  for  Che  Insane,    [i] 
Suttm. 

AmericaD  iDstitate  of  Mining  Engineers.     (Bemoved  to  New 
York  City.) 

Baston  Library,    [ii] 

Lafkyette  College,    fiii] 
Sdinteoagh. 

State  Normal  School,     [ij  '' 

Tonng  Men's  Christian  AssociatioD.    [i] 
ElinlwthTiII& 

Washington  Literary  Sodety.    [i] 
Kiia; 

Brie  Natnral  History  Society,    [i] 

Toang  Men's  Christian  Association.    [I] 
AutUbrd. 

Agassiz  Association,  Frankford  Ghapter.    [i] 

Aeylnm  for  the  Belief  of  Persons  Deprived  of  their  Reason  (Phil- 
adelphia),   [i] 

Franklin  High  SohooL    [iJ 
AsBaatowiL 

Friend's  Free  Library  and  Beading  Boom.    [U]  ^ 

0«nuaotowD  Library  Association,     fii] 
Workingmeo's  Glab  of  Germantown.    [i] 
■ImTf. 
PeauBylvania  College,    [iii] 

Theological  Seminary  of  the  General  E^nod  of  the  Evangelical 
liDtheran  Church,    [iii] 


Underwood  Library,    [i] 
Smavillsi 

Tbeil  Oollege  of  the  Evangelical  Latberan  Ohoroh.    [i] 

DaaphJD  Coon^  Historical  Society,    [i] 

Geolosical  Sarvey  (see  Philadelphia.) 

Harrisbnrg  Pnblic  School  Library  AsonoJation.    |i] 

Peoneylvania  State  Library,    [iii] 

State  lAuatic  Hospital,    fi]  DigmzedbyGoOglc 
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Hfttbonni^li. 

UnioQ  Library,    [i] 
HiiTflcford. 

Haverfoid  College,    [iii] 
Observatory,     [ij 


Hereford  Literary  Society,  [i] 
Honetdtlfc' 

HoDesdale  School  Library,  [il] 
HnntingdoiL 

fiantingdon  Pablic  School  Library.    [1] 

Normal  College,    [i] 


MoDODgahela  College,    [i] 
Eirk'a  MUli. 

FaltoD  Fanners'  Olab.    [i) 
EntitowiL 

Keystone  State  formal  Scbool.    [1] 
LaooaatOT. 

FraokliD  and  Marshall  College,    [iii 
QdetheaQ  Literary  Society,     [i) 

LinneaD  Scientiflo  and  Historical  Sodety.    [1] 
Lewiibnrg. 

TJniTersity  at  Lewisborg.    [iii] 
Lincoln  VnlTertity. 

Lincoln  Dniversity  (formerly  at  Oxford),    [iii] 
LitiK 

Linden  Hall  Seminary,    [i] 
Lock  Haven. 

Central  ITormal  School,    [i] 
Kanifield. 

Stat«  yormal  School,    [ii] 
karietta. 

Marietta  Lyceum  of  ITatoral  History.    [1] 
MeadviUs. 

Allegheny  College,    [iii] 

Library,  Art  and  Historical  Assocnatioa  (formerly  City  or  Publio 
Library),    [ii] 

Meadville  Theological  ScbooL    [iii] 

Public  High  School  of  the  City  of  Meadville.    [i] 
MechanictboTg. 

Mechaniosbnrg  Library  and  Literary  Society,    [i] 
Kedia. 

IMaware  County  Institute  of  Science,    [iii]         (.  ooqIc 
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■tnersbnig. 

WashiugtoD  IrriDg  Liteiwy  Society  of  Meroerebnrg  College.    |  i] 
IGIltnnlla. 

State  Noimal  School  of  Second  District    [i] 
MnoDgabeU  City. 

Hazzard  Institnte  Library,    {i] 
■ucf. 

Mancy  Normal  School    [i] 


Natrooa  Library,    [ij 
Vew  Brighton. 

Young  Men's  Library  Association.    [Q 
I«w  Lohanon. 

McElwain  Institute,    [i] 
lew  Wilflungton. 

Westmmstdr  College,     [iii] 
Hornttown. 

IforTistown  High  School,    [i] 

Hospital  for  the  Insane,    [i] 
OmlL 

Orwell  Library  Association,    [i] 
Onrbrook. 

Theological  Seminiwy  of  Saint  Chu-lee  Borromeo.    (iii] 

Lincoln  University  (see  Liocolu  University). 
Oxford  Library,     [i] 
Pldkdelphia. 

Academy  of  Natural  Sciences,    [iii] 

American  Baptist  Publication  Society,     [iii] 

American  Entomological  Society,    [i] 

American  Philosophical  Society,     [iii] 

Anglers'  Assttcialion  of  Eastern  Pennsylvania.    [1] 

Apprentices'  Library  Company,     [iii] 

Atbensnm  of  Philadelphia,     [iii] 

Board  of  Education  of  the  Presbyterian  Ohuroh.    [i] 

Board  of  Health  of  the  City  and  Port  of  Philadelphia,    [i] 

Board  of  Public  Education,    [i] 

Central  High  School,    [ii] 

College  of  Physicians  of  Philadelphia,    [i] 

Bastem  State  Penitentiary,    [i] 

Bngrineers'  Club  of  Philadelphia.    [1] 

Franklin  Institute,    [iii] 

Friended  Centnd  School,    [i] 

Friends'  library  of  Philadelphia. 
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Bktbor 

Have;  ..^     -iiI 

w  SKOod  School  Section.    [Q 
.«..'-aaia.     [iii] 
He-  M>MB-  JC*soalc  Temple),    [ii] 

■a  ^  <   -%i«nds  of  Philadelphia,    [iii] 

.^    .    -kiMMphia.    [iii] 

f  or  Philadelphia,    [iii] 

r  School,     [i] 

a  Society  of  Philadelphia,    [ij 
7  ^o  .«.MaMiv  of  the  Fine  Arts,    [i] 
' .  ■«»  «MM  ji  Public  Charities.    [iJ 

^H  KnjftiaL    [iii] 
.  ,ur-  Mttpital  for  the  Insane,    [i] 
..^Mi  beuntioo  for  the  Deaf  and  Damb.    [i] 
^i^  tesontioD  for  the  InstrnotioD  of  the  Blind,    [i] 
t.wAWtdUioDOf Manufaotarersof TextileFabrios.  ni 
*.  .^*,^«t  'So>tP<l  of  Trade,    [i] 

•^.**«?»i«*  OoUK^e  of  Pharmaey.    [iii] 

■fH.;«,*.i>»**  Vt^  Eichange.    [i] 

•>uikt.».4^i*  HiMitime  Exchange,    [i] 

■<i..M.«^aift  ^-hool  of  Design  for  Women,    p] 

'n...k.(.>tiaw  ;^ocm1  Science  Association.    [1] 

-»wM,\'>  <«^Mn  Ifwurd  of  PablicatioQ.    [iii] 

'*v».>v<«n*tt  Htsbmcal  Society,    fi] 

>«>«J4  ItxwMt.    [iJ 

^    •KMitfiMr'%  Workingmen'B  Olab  and  luBtitate.    [i] 
^QtMiMl  <^*MbVKal  Sorvey  of  Pennsylrania  (removed  tnaa  Har. 

:.siur*V    [i] 
:ii«(^,ii*Aik.  Library,    [iu}  , 

l«*:*Mt«'  luu»titate  of  the  City  and  Oonnty  of  Philade^diia.     [II 
I  luv-*!  l.««w*  CInb.    [i] 
;  »i>«<«it.>i'  uf  PenuBylvania.    [iii] 
\^^MtM'  fe'rw  Institnte  of  Science,    [i] 
\Vv»j  t^itNKtelphia  Medical  Book  Clab.    [i] 
^v<MU£  Mvm'is  Christian  Association,    [ii] 
V>^v»t»v*>  Society  of  Philadelphia,    [i] 

^fv****"  t»t>'r»'".v  Association  (Denteeher  Leseverein).    [I) 
Hw\\«t(iht  Utimry  (see  Pittsburg  Library  Association). 
»\tttf.V  t\»ni»  Feaiale  College,     [ii] 
jNu-vtMn^b  College  of  Pharmacy,     [i] 
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PittBbnrgh  Female  College,    [ilj 
Pittebnrgb  Library  AssodatioD.    [iii] 

Beading  Librar;.    [iii] 
BeadiDg  Society  of  Katnral  SdeuceB.    [i] 
Saint  Paal'8  Cbarch  Library,    [i]  , 
Spenoer  F.  Baird  NatnraluW  Associatloa.    [i] 
Btunbni^. 

Ctarioo  Collegiate  Institate.    [i] 


ScraotOD  Higb  School,    [i] 

Tonng  Men's  Cbriatiao  Aasociation.    [i]  < 

Seviddcy. 

Sewiokley  Academy,    [i] 

Sewicklcor  Pnblio  Library,    [i] 
ShMUayrille. 

SheaUeyville  Academy.    [1] 
SoiUi  Bethleham. 

Lehigb  TTniversity.    [iii] 
Sayre  Observatory,    [i] 
Sontli  Hsmiitige. 

Peqaea  Presbyteiiao  Choroh  Public  Library.    [1) 
BtateCon^^ 

Pennsylvania  State  Oollegeb     [ii] 
duBoye. 

Swarthmore  College  Libnuy.    [lU] 


Odd  FeUowB*  Library.    [1] 
Btwnllau 

TitDsville  Lilnaiy  AsBodatton.    [1] 


'  Scientiflc  Sodetr  of  Soaqoeluauia  Institate.    [i] 
Tny. 

Tnv  Graded  aod  High  School  Library,    [i] 

'WcBtem  Pennsylrania  Listltatlon  for  the  Deaf  and  Domb.    [i] 
Taffin^brd. 

Wallingfind  Natural  History  Sodely.    [i] 
Vnd. 

'Ward  Academy  (formeriy  Oonoord  Select  School).    P] 

a  PnUie  Library.    [1] 
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Wsabington.  1 

WashiDgtOD  and  JefferBon  College.    [tU]  I 

WaynMbni^.  i 

Wayueeburg  College,    [i] 
WeUiborough. 

Academic  Literary  Society,    [i]  i 

West  ChMter. 

State  Normal  SchooL    [Ui] 
Wilkflt-Bkm. 

Wyoming  Historical  and  Geological  Society,    [iil] 
Tork. 

United  Library  Association  of  Tork.    [i] 

BnODS  ISIjA2n>. 

Athamy. 

Ashavay  Free  Library  and  Beading  Boom  ABsooiatiOD.    [1] 
Hawport 

Naval  Institate.    [ii] 

Newport  Natural  History  Society,    [ij 

Bedwood  Library  and  Atheneeom.    [ill] 
Pawoag. 

Pascoag  Public  Library,    [i] 
ProTidsnoe. 

Brown  XTniTcrsity.    [iii] 

Butler  Hospital  for  the  Insane,    [t) 

Friends'  Boarding  Scliool.    [ii] 

Providence  Athensenm.     [iii] 

Providence  Public  Library,    [ii] 

Bbode  Island  Historical  Society,    [iii] 

Bhode  Island  Society  for  the  EnoonragemeDt  of  Domestto  In- 
dustry,   [i] 

Seagrove  Observatory,     [i] 

State  Board  of  Education,    [i] 

State  Board  of  Health,    [i] 

State  Normal  SchooL    [ii] 
Weiterly. 

Pawoatock  Library,    [i] 
WoonMNlket 

Harris  Institute  Library,    [it] 

BOUTB  CABOXJO^A. 
Aiken. 

Aiken  Library  and  Palmetto  Clnb.    [i] 
Cedar  Spring. 

South  Carolina  Institution  fbr  the  Dea^  Dnmb,  and  Blind,      f  1] 


usT  OF  ufarrruTiQiiiB  ur  unitxd  states. 


Chaiieston  Library  Society.    [fU] 

College  of  Ohu-lestoD.    [iii] 

Elliot  Society  of  Science  and  Art  (finmeiiy  BUiot  Society  of  Sat- 

nral  History).    [1] 
Ikdioal  OoUege  of  the  State  of  Soath  OaroUnat,    [iii] 
SoDtb  Carolina  Historical  Sodety<    [i] 


Brainerd  Institate.     [ij 


Btftte  Board  of  Education,    [i] 

State  Library,    [iii] 

Theological  Seminary  (Presbytenan).    p] 
Use  Wert. 

Enbine  College,    [li] 
eiMniOa. 

Fannan  TTniTersity.    [iii] 

SoDthem  Baptist  Theologioal  Seminary  {removed  to  Loaiavtlle, 
Ky.). 

Ty. 

Newberry  College,    [i] 

Glaflin  University  and  College  of  Agrionltare.    [i] 

Depot 

BelPs  Fnblio  Library,    [i] 


BIoomiDgtOD  College,  [i] 
■antrille. 

'Sew  Betliel  Institate.  [i] 
kiBg. 

Snnriae  Institate.    [i] 

Female  College.    [iJ 
<)>tt«iiooga. 

Chattanooga  Yoong  Hen's  Ghristiui  Assodatton.    p] 
Clnknille. 

Soathwestem  Presbyterian  University  (sacoesaor  to  Stoart  0<d- 
lege).    [i] 
Oi|HiIL 

Oane  Creek  Collegiate  Instituto.    [i] 
H.  Mis.  15 21 
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Colombia. 

GolnmbiA  Atbemeam.    [ii] 

Famale  Institote.    [i] 
QkllmtiiL 

Howard  Female  College,    [i] 
Onenerille. 

GreeBevflle  and  Tasoalam  College  (see  Tascalam). 
HiwaMee  Odlege. 

Hiwasaee  College,    [ii] 


Soatbwestem  Bapttet  UnlTerBft?.    pi] 
SnozviUe. 

Baat  Tetmeesee  UniverBlty  and  Agricultural  College  (see  TTiii- 
veisity  of  Tennessee). 

Pablic  Library  of  Knozville.    [i] 

Tennessee  School  for  the  Deaf  and  Domb.    [i] 

UniTeraity  of  TenneBsee  (fimnerly  East  T^essee  UnivenitT). 
[iHl 
Lainon. 

Oamp-gronnd  Institate.    [i] 
Lebanon, 

GnmberlaDd  UniTenlty.    [ill] 
Lewiibug, 

Lewisbni^g  lostitate.    [i] 
Haryvillo. 

MaryvUle  College  and  Theologioal  Seminary.    [Ui] 
KoKenxie. 

MoTyeire  Institate  (formerly  MoEenzie  College).    [1] 
XoKinnTillo. 

MtdfinnTllle  Ubrary  AsBooiation.    [1] 
Xemphii. 

Christian  Brothers'  College,    [ii] 

Odd  Fellows'  Fablio  Library,    [i] 
HuhviUe. 

Central  Tennessee  College    [i] 
Mebarry  Medical  College,    [i] 
Montgomeiy  Bell  Aoadmny.    [i] 

UTaehvUle  Medical  College  (medical  department  of  UaiversM^y  qi 
Tennessee).    [1] 

Tennessee  Historioal  Sooie^.    [1] 

Tennessee  School  for  the  Blind,    [ii] 

Tennessee  State  Library,    [iii]  | 

UnlTersity  of  ITasbTllIe.    [iii]  I 

VanderbUt  Uuirersit?.    [ill)  .1 
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FiseyTUti. 

Wayside  Academy,    [i] 
PiIukL 

Yoaag  Tdaa'a  Ohiistian  AModatten.    fi) 

Rngby. 

Hnghw'  Free  Pablic  libnzy.    [U] 
antMge. 

Madison  Aoademy.    [1] 
Sctwuefc 

UniTeraity  of  the  Sooth,    [m] 

GreeneriDe  and  Toaenlain  College,    [ii] 
bMtsr. 
Maiy  Sbatpe  Otdlege.    [i] 

T£XA8. 
ii. 
State  Lunatio  ABylnm.    [i] 
Texas  Deaf  and  Dumb  Asyltim.    [i] 
Texas  State  Libraiy.    [iii] 
UniTenity  of  Texas,    [iii] 
a. 

Bonham  library,    (i] 
Ctrilla. 
Post  Library,  Fort  OlaA.    [1] 


Braaoria  Academy,    [i] 
CtMfbtSL 

CampbeU  High  Sohool.    [i] 
Onthaffei 

Carthage  High  BdbofA.    [i] 
Cwte. 

Center  Hi^  SobooL    [i] 
Crikfc  Station. 

State  Agiiooltand  and  HecdianJoa]  College  of  Texas,    [iij 
rt. 

Comfort  Agriooltoral  Aaaooiatton.    [1] 
vee. 

Commerce  College,    [i] 

DaUas  Uterary  and  Library  Association,    [i] 
'artOiA 

Military  Poet  Library  (see  Braokettrille). 
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-flalrettoB. 

Free  Idbiat?.    [i] 

Galveaton  Ootttui  Exehapga.    [I] 

Protutant  Orphan  AAylnm.    [i] 

BoathveBtem  UniTerslty.    [1] 


Lone  Star  Aoademy.    [IJ 
Greenville  Academy.    [1] 


HendenOD  Hale  and  Female  OoUege.    [Ij 
'  BoiMy  Qson. 

MoKenzie  Library  of  the  Hone;  Gcove  High  Boboc^    [1] 
Hooftcn. 

Texas  State  Oeologioal  and  Soientifio  AsBociation.    [i] 
XndependeiuMi 

Baylor  XTniTereity.    [i] 
Xilgoie. 

Alexander  Instltate.    p] 
Xingfton> 

Kingston  Academy.    |i] 
Longrieir. 

Longriew  High  SchooL    [i] 
KaidwIL 

Bishop  Baptist  Uollege.    [i] 

Masonic  Institute,    [i] 

Wiley  UDiveiaity.    fi) 
Miaeola. 

Mineola  High  Sobool.    [1] 
KonntCalm. 

Moaat  Oatm  Lyceum. '  [i] 

Snmmer  HiU  College,    [i] 
Faleatine. 

Academy  of  Science  of  Texas,    [t] 
Rhea'iKill 

Bhea's  Mill  Academy,    (i) 


Austiu  College,    [i] 
Tehoaoana. 

Trinity  UniTereity  (Tehuacaun  College).    [1] 
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Trltr. 

Bast  Texas  OoUege.    [i] 

TUXL 

literuy  ana  Sdentlflo  Assocdadon.    [i] 
Waoo  UniTenit?.    [i] 

UTAH. 

Deseret  Hnseom.    [1] 

Hasonio  Library,    [i] 

Salt  Lake  OoUegiate  Institate.    [i] 

Salt  Lake  Mini og  Inatitote.    [i] 

Utah  Territorial  Library,    [ni] 

Univeiai^ofDeaeret    fiill 

tubmokt. 

lunat 

Ladtotf  library.    [1] 
Bnttlebonmg^ 

VenDont  Asylnm  tat  tJie  Iniaoe.    ^J 

Fletcher  Free  Library.    [111] 
PnbUo  ficbool  Departmeot.    [1] 
UniTeraity  of  Vermont    [ill] 
Yermont  Episoopal  Institate.    [1] 


(^vtleton  State  Vltamal  Sobool.    flUl 
inmimfpL 

OntlJng'B  Pnbllo  Library  and  MaBeam.    [i] 
KAdlebBxy. 

Hlddlebnry  OoUege.    [iii] 

Sheldoii's  ArtHawDm  Archeeologioal  and  Historieal  Soofe^.    [i] 
toBm. 

Stete  Cabinet  of  ITataral  HUtory.    [1] 

Termont  Histcnical  Society,    [iilj 

Tflrmont  Hetbodist  Seminary  and  Female  College,    [i] 

Yeimont  State  Ubnuy.    [ill] 

BJ. 

Sewbniy  Seminary  and  Ladles'  Isadtiite.    fi] 

Mi 

Lewis  College  (formerly  Norwich  TTniversity).    |i] 

SUtfllTonnal  School.    [1] 
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Balnt  Johnibuiy. 

Saiat  Jobnaboiy  Atbenseom.    [iii| 
Yoang  Men'8  Ohnstian  AssooiAtloii.    [i] 


HarriB  Library  (Pablic  Libnuy).    [U] 
Hifltfbrd. 

Latham  Memorial  Libraiy.    {i] 

Tbetford  Academy,    [i] 
Weat  Pavlet 

LiteraiT  Circle  Library,    [i] 
Windioi. 

Windeor  Library  ABSooiatJon.    [1] 

'VTBOnOA. 

Alexandria. 

Episcopal  High  School  of  Yirginiti.    pj 


Baodolph  MaooD  Oollege.    [ill] 
Blaokibtuf. 

Virginia  Agrioaltaral  and  Heohanioal  OoUege.    (ii] 
OhTiitiEubarg. 

Montgomery  Female  College.    [1] 
Croxet 

Miller  Manaal  School    fij 
Colpeper. 

Piedmont  Agriooltoral  Socieiy.    [i] 

Emory  and  Henry  Oollege.    [ill] 
FortreM  Monroe. 

United  States  ArtlUery  SchooL    [1] 
Hampden  Sidney. 

Hampden  Sidney  Uoll^ie.    [Ul] 
Hampton. 

Hampton  Normal  and  Agriooltoral  Inatitate.    [i] 
Leeebnrg. 

Toong  Men's  OhristiAn  AjsodatioD.    [i] 

Virginia  MiUtWTlnatitate.    [iiij 

Washington  and  Lee  Unirersity.    [iil] 
School  of  Oivil  and  Mining  Bngineering.    [i] 
national  Soldiera'  Home. 

Soldiers'  Home  (Sonthem  Branoh).    [1] 
Hewnarket. 

Polytedmio  Institote.    [ilj  r  =  ,:,  d  b,  Coot^Ic 
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ItribUc. 

United  States  Kaval  Hospital,    [i] 

lifOTfolk  HissioD  Oollege.    [i] 

Webster  Uteraiy  and  Sciendflo  Institate.    [i] 


Norwood  High  Sohool  luad  Oollege.    [i] 

Fetenborg  Benevolent  Meohanios'  Asabotatwo.    [i] 
Yirginia  Kormal  and  Collegiate  Instttate.    [i] 

Bichmond  Aoademy  of  HedlaiDe.    [I] 

Bicbmond  College,    [iii] 

lUohmond  High  School.    {IJ 

Virginia  Department  of  Agrionltore.    [1] 

Tirgtnia  Historical  SotAety.    [iii] 

Tirgtnia  State  library,    [iii] 

Toong  Ifon^  Ohristiao  ABSOoiation.    [i) 

Boaooke  OoUege.    [iU] 
ftwwrilla. 

Snowrille  Library  ABSOCiation.    [Ij 
Thealogiflal  Seminary. 

Prottetant  Bplsoopsl  Theologioal  Seminary,    [iii] 


ITniBon  Pablic  Library,    [i] 
Vninnlty  of  Virginia. 

nniTeraity  of  Virginia,    [iii] 

Leander  McCormick  Obserratory.    [i] 
iniliaBfbiirgh. 

Eastern  Lnnatio  Aaylom.    [i] 

-WASHIKOTOK  TBBmrTOBT. 
Aides  Aoademy.    [i] 

r- 

Ghen^  (BeqJamiQ  P.)  Aoademy.    [1] 

L 

D^ton  Library  Aasoolation.    [i] 


Hospital  fitr  the  Insane,    [i] 
Territorial  Library.    [1] 

Pnblic  Sohool  Library  (Denning  School).    [1] 
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Swttla — Oontinaed. 

TTnivenityof  Waatungtcm  Tenitor;.    [ii] 

Yesler  Oollege.    [i] 
Spokaaa  lUb. 

Spokane  Library  Assoolatioo.    [i] 


Annie  Wrigbt  Seminary,    [i] 

Taooma  Obamber  at  Oommeroe.    [ij 
Vanooaw. 

Yanooaver  College,    [i] 
WalU  Walla. 

ABsooiatiOD  for  tlie  Advanoement  of  Bcieooe.    {!) 

Whitman  OoUege  and  Seminary,    [ii] 

WBBT    TTBOIMXA. 

Batliany  Collafa. 

Bethany  OoUege.    [Ul] 
CharlflftoQ. 

State  library,    [ill] 
Flemington. 

Weet  Virginia  College,    (ii] 
Huntington. 

Hantington  Pablio  School  Library,    [i] 

Biarshall  College  (State  Normal  Sohool).    [i] 
HuttonirlUe. 

AgrionltiiTBl  and  Pomologiofd  Society,    [i] 
Koi^aatown. 

Uorgantown  Female  Seminary,    [i] 

West  Yirginla  TTniTersity  and  AgriGnltaral  College,    [iii] 
Bomnfly. 

West  Virginia  Institote  far  the  Dea^  Dumb,  and  Blind,     [i). 


Shepherd  College,    [i] 
Wflrton. 

West  Virginia  Hospital  for  the  Inume.    ft) 
Wheelii^. 

State  Lilvary  (see  Charleston). 

Wheeling  Public  Library.    [1) 

wiBcoTnars. 

Antigo. 

Wisoonsin  Geographical  Society,    [i] 
ApplAton. 

Lawrence  University  (Appleton  Library).    [iH] 
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Be»Ter  Dm  PnUio  Llbraiy.    fl] 

Wayland  UniTerBity.    [i] 
Nait 

Beloit  OoUege.    [ill] 
Biriisigtco. 

Barlington  Sohool  Library.    [1] 
DdaniL 

luBtitDtiOD  for  the  Edncation  of  tiie  Deaf  and  Damb.    [i] 
SeFen. 

Agaesiz  AsBociaUoD.    Chapter  B,    "So.  148.    {i] 
Xnnnflla 

Evaosrille  Seminary.    |i] 
AuUin. 

OoUege  of  the  Misuon  of  the  Norttkvestem  Synod  of  the  Be- 
formed  Ohandi.    [i] 

OalesTJlle  UniTersity.    [i] 
JiMnOla. 

WiBoonain  InstitDtioD  for  the  Bdooatioa  irf  the  BHsd.    p] 
lAkaOeura. 

lake  Qeneva  Betniiiary.    [i] 

NO. 

Madison  Hish  SohooL    [ij 
State  Agricaltoral  Society,    [i] 
State  HiBtorical  Society  of  Wiaconaio.    [iii] 
UoiTergity  of  Wisconsin,    [iii] 
Waahbiim  OlMerratory.    [i] 
k 
WiaoonsiD  State  Hoepitd  for  tiie  Iniaue.    [i] 

MQvaofcee  College  (female),    [i] 

Hortimer  Memorial  Library,    [i] 

Hilwaafcee  Pablio  Library  (formerly  Yoang  Men's  Assooiation 
Library).    [iO] 

UQwaokee  Pablic  School  Teachers'  Library,    [i] 

National  Home  for  Disabled  Volaoteer  Soldiers  (Northwestern 
Branch).    [1] 

Natorfaistorischen  Terein.    [i] 

Pablic  Mnseam  of  the  City  of  Mllwaokee.    [i] 

Wucousin  ITatoral  History  Society,    [i] 

Toong  Men's  Association  Library  (see  MUwaukee  Pnblic  Li- 
brary). 

Toong  Men's  Chriatian  AsBOciation.    [i] 
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Osceola  Qtaded  Sobool  (saoouBor  to  High  Sehool).    [i] 

Plait«nlls. 

Wiaooiwiii  State  Nonnol  Sohod.    [U] 
Baoine. 

Baoine  College,    fiii] 
Ripon. 

Bipoa  College,    [i] 
SiverFUli.  , 

State  Normal  SohooL    fi] 
Bhawaiu. 

Shawano  City  High  Sdiool.    [i] 
Binsiiiam. 

Saint  Clara  Aoadem;  (famale).    fl] 
WatertomL 

Watertown  High  SohooL    [i] 
WaupuL 

Waapim  Librar7  ABSooiatioD.    [t] 
Whitevmtei. 

State  UTormal  SiihooL    [i] 

WTOMINO    TBBBITOItT. 

Choyenae. 

Territorial  Library,    [li] 

Wyoming  Academy  of  Art,  Sdenoe,  and  Letten.    [i] 
Larania  City. 

Fablio  School  Library.    [IJ 

Wytnning  Llbraiy  and  Uteiary  AmodBUtm,    \i\ 
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Pro£  Spbkoeb  F.  Baibd, 

Six  :  I  beg  to  tranemit  to  yon  the  following  oonnnunication,  that  will 
shortly  i^pear  in  the  jonnial  Acta  Mathematiea,  of  which  1  am  chief 
editor: 

"His  Majesty  Oscar  U  wishing  to  give  a  fresh  proof  of  bis  interest 
in  the  adTancement  of  mathematioal  science,  an  interest  already  mani- 
fested by  bis  graciously  encouraging  the  pablication  of  the  joDTnal 
Aots  Mathematioa,  which  is  placed  ander  bis  august  protection,  has 
resolved  to  award  a  prize,  on  the  21st  of  Janoary,  1889,  the  sixtieth 
annirenary  of  bis  birthday,  to  an  important  discovery  in  the  fleld  of 
higher  mathematioal  analysis.  This  prize  will  consist  in  a  gold  medal 
of  the  eighteenth  size  bearing  His  Majesty's  image  and  having  a  value 
of  a  thoosaod  francs,  together  with  a  earn  of  two  thousand  five  ban- 
died crowns  (1  raown  equal  to  abont  1  franc  40  centimes). 

"His  Majesty  has  been  pleased  to  intmst  the  task  of  carrying  oat 
His  intentionfl  to  a  oommissiou  of  three  members,  Mr.  Oart  Weierstrass 
in  Berlin,  Hr.  Charles  Hermite  in  Paris,  and  the  chief  editor  of  this 
joomal,  Mr.  Ofieta  Mittag  Leffler  in  St()okholm.  The  commissioners 
having  presented  a  report  of  thbir  work  to  His  M%jeety,  be  has  gra- 
eioiuly  signified  his  approval  of  the  following  final  propositions  of  theirs : 
'*  Having  talcen  into  consideration  the  questions  which  from  different 
points  of  view  equally  engage  the  attention  of  analysts,  and  the  solu- 
tion of  which  woold  be  of  the  greatest  interest  for  the  progress  of 
seienoe,  the  commission  respectfully  proposes  to  His  M^esty  to  award 
the  price  to  the  best  memoir  on  one  of  the  following  subjects: 

"1.  A  system  being  given  of  a  number  whatever  of  particles  attract- 
ing one  another  mntnally  according  to  Kewton's  law,  it  is  proposed,  on 
the  assumption  that  there  never  takes  place  an  impact  of  two  particles, 
to  expand  the  co-ordinates  of  each  particle  in  a  series  proceeding  accord 
ing  to  some  known  functions  of  time  and  converging  aniformly  for  any 
space  of  time. 

"It  seems  that  this  problem,  the  solation  of  which  will  considerably 
enlarge  our  knowledge  with  regard  tothe  system  of  the  aniverse,  might 
be  solved  by  means  of  the  analytical  resonrcee  at  our  present  disposi- 
tim;  this  may  at  least  be  fairly  supposed,  because  shortly  before  his 
deatli  Lciieane-Dirichlet  communicated  to  a  friend  of  his,  a  mathema- 
ttaan,  that  he  had  disoovered  a  method  of  iutegrating  the  differential 
equations  of  mechanics,  and  that  be  had  succeeded,  by  applying  this 
method,  to  demonstrate  the  stability  of  our  planetary  system  in  an  ab- 
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solDtely  strict  mAnner.  XJnfortanately  we  know  nothing  aboat  this 
method,  except  that  the  starting  point  for  its  discovery  oeeoiB  to  have 
been  the  theory  of  influitely  small  oscillatioos.*  It  may  however  be 
supposed  almofit  with  certainty  that  this  method  was  not  based  on  long 
aud  complicated  calcnlationSf  bat  od  the  development  of  a  simple  fand- 
amental  idea,  which  one  may  reasonably  hope  to  find  again  by  means 
of  earnest  and  persevering  stady. 

"  However,  in  case  no  one  shonld  sacceed  to  solve  the  proposed  prob- 
lem within  the  periodiof  the  competition,  the  prize  mi^t  be  awarded 
to  a  work  in  which  some  other  problem  of  mechanics  is  treated  in  the 
indicated  manner  and  completely  solved. 

'*2.  Mr.  Fnchs  has  demonstrated  in  several  of  his  memoirst  that 
there  exist  noUVmn  ftiDctions  of  two  variables  which,  by  their  mode  of 
generation,  are  connected  with  the  ultra  elliptical  ftmoCtoBS,  bnt  are 
more  genend  than  these,  and  which  woold  probably  aoqiiire  gseat  im- 
portaoce  for  analysis,  if  their  theory  were  fnrtber  developed. 

"It  is  proposed  to  obtain,  in  an  explicit  fbnn,  those  fbnetauiB  whose 
existence  has  been  proved  by  Mr.  Fachs,  in  a  snffleientiy  genera!  oaee, 
ao  as  to  allow  of  an  insist  into  and  stady  of  their  most  essential 
properties. 

*'3.  A  stady  of  the  ftinctfons  deised  by  a  snSoiently  genetal  diSer- 
ential  equation  of  the  first  order,  the  first  memb«  of  which  is  a  rational 
integral  fanction  with  respect  to  the  variable,  the  ftmolion,  and  its  flnit 
differential  coefficient. 

"Mr.  Briot  and  Mr.  Bonqoet  have  opened  the  way  for  satdi  a  stady 
by  their  memoir  on  this  sabject  (Joomi^  de  I'doole  pt^technigoe,  eahier 
■i6,  pp.  133-198).  But  the  mathematieians  acquainted  with  the  Teaalts 
attained  by  these  aothors  know  also  that  their  work  has  sot  by  £ar  ex- 
hausted the  difflcolt  andimportant  subject  whidi  they  have  first  treated. 
It  seems  probable  that,  if  ftesh  inqniries  were  to  be  nndertakm  ia  the 
same  direction,  they  mig^t  lead  to  theorems  of  hi^  interest  for  analyai^ 

"  4.  It  is  well  known  how  rnaoh  light  has  been  thrown  en  the  general 
theory  of  algebraic  equations  by  Uie  study  of  the  apeoial  functions  to 
which  the  division  of  the  circle  into  equal  parte  and  ^e  division  of  the 

*  Se«  p.  35  of  the  Pouegyrio  on  Ii^enne-Dlriohlet  by  Kmniner,  AbbuidluDgen  der 
K.  Akodemie  der  WimeDBchafton  zn  BeiliD,  1860. 

tTbese  memoin  are  to  be  fonnd  In— (1)  Naolirichleo  tod  der  K.  Q«Ml)0obaft  A«r 
WlaaenscbafUn  zd  OSttiDgeo,  Pebinary,  18B0,  p.  170.  (-2)  Borohardfi  JokibkI,  Bd. 
89,  p.  a&l.  (A  tranilation  of  tbU  msBioir  is  to  be  found  in  the  Bnlletiu  of  Mr.  I>mr~ 
boiix,t!:iBeaM«,  t.iv.)  (3)  Naehriobten  von  der  K.  GeeellBobaft  der  Wi»seDsch&tt«a 
zn  GSttlngen,  Jnne,  1680,  p.  U5  (translated  Into  Freach  in  tbe  Balletin  of  Hr.  D&r- 
boax,  Sme  B«rie,  t.  iv).  (4)  Borchaidt's  Journal,  Bd.  90,  p.  71  (also  in  the  BuJIotiu  of 
Mr.  Dorboiix,  2ine»4rie,  t.  iv).  (5)  AbhandlDngeoder  K.  flnmillnnhiifT  rlrrfflnenrwujUaJ 
ten  zn  OSttiogen,  1881  (BoUetin  of  Mr.  Dubonx,  t.  T).  (6)  SltsMngibeilofale  dev  K. 
AkBdemiederWiesenMbafUm  so  Berlin,  ISSS.i.p.SOT.  (7)  TbemuiMUaf  Mr.  Puabs 
pDbUshed  in  BorchardfaJoaiiiAl,Bd.76,p.  177,liuftlMBome  beHinga  on  the  mAinoixs 
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argament  of  the  elliptic  faoctioDs  by  a  wbole  namber  lead  up.  That 
remarkable  transceDdant  wbich  is  obtained  by  ezpieasiDg  the  module 
of  an  elliptic  fooctioD  by  the  qaotieot  of  the  periods  leads  likewise 
to  the  modalary  eqaations  that  have  been  the  origin  of  entirely  new 
notioDB  and  highly  important  results,  as  the  eolation  of  eqaations  of 
Ae  flith  degree.  But  this  tntDsoendant  is  bat  the  first  term,  a  par- 
licalar  case  and  that  the  simplest  one  of  ui  infinite  series  of  new 
fbnctioDS  introdnced  into  science  by  Mr.  Poinct^  nnder  the  name  of 
'foQCtionB  fnohsienaes'  and  nteeat/My  applied  by  him  to  the  integra- 
tion of  lineary  diflierential  equations  of  any  order.  These  functions, 
which  accordingly  have  a  rSlt  of  manifest  importance  in  analysis,  have 
not  as  yet  been  considered  from  an  algebraicfd  point  of  view  as  the 
transcendaat  of  the  theory  of  elliptic  ftinctionB  of  which  they  are  the 
generalization. 

"It  ii  proposed  to  fill  ap  this  gap  and  to  arrive  at  new  equations 
analogous  to  the  modalary  eqaations  by  stadying,  though  it  were  only 
in  a  partJcnlar  case,  the  formation  and  propertieB  of  the  algebraic  rela- 
tions that  connect  two  '  fonctions  fachsiennes'  when  they  have  a  group 
in  common. 

•'  In  case  none  of  the  memoirs  tendered  tor  competition  on  any  of  the 
sobjecta  proposed  above  should  be  deemed  worthy  of  the  prize,  this 
may  be  adjudged  to  a  memoir  sent  in  for  competition  that  contains  a 
complete  Bolation  of  an  important  question  of  the  theory  of  ftinctioos 
•ther  than  those  proposed  by  the  commission. 

"The  memoirs  offered  for  competition  should  be  fiimished  with  an 
^rigrsph,  and,  besides,  with  the  anther's  name  and  place  of  residence 
in  s  sealed  cover,  and  directed  to  the -chief  editor  of  the  Acta  Hatbe- 
nataca  before  the  first  of  June,  1888. 

"  The  memoir  to  which  His  M^eety  shall  be  pleased  to  award  the 
prize  as  well  as  that  or  those  memoirs  which  may  be  considered  1^  the 
commission  worthy  of  an  honorary  mention,  will  be  inserted  in  the 
Acts  Mathematica,  nor  can  any  of  them  be  previously  published. 

"  The  memoirs  may  be  written  in  any  language  that  the  author 
chooses,  bnt  as  the  members  of  the  commission  belong  to  three  differ- 
ent nations  the  author  ought  to  subjoin  a  French  translation  to  his 
originnl  memoir,  in  case  it  is  not  written  in  French.  If  such  a  trans- 
ladoo  is  not  sabjoined,  the  author  must  allow  the  commission  to  have 
one  made  for  th^  own  use. 

"Thx  Editobs  of  ihb  Acta  Uathsmatioa." 

I  hope  you  will  take  an  interest  io  this  commanioation,  and  am,  sir, 
yoars,  very  respectftilly, 

O.  MlTTAG  LEFFLER, 
Memier  of  ikt  AoaOems  of  Solenoe,  Profettor  of  the  BtoeJAoIm 

Vnivenitg,  CMff  Editor  of  Ou  Aota  MalkemaUoa. 
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ACTS  AND  EESOLUnONS  OF  OONGBEBS  BBLATIVB  TO  THB 
SHITHSOmAN  nrBTITUTION,  NATIONAL  MUSEUM,  ETC. 

IK  aotrmujATioK  waox  pbeviodb  kkpokts. 

KATIOKJLL  WJBBXTIL 

FnmitDTe  uid  fixtures,  National  Mnseam :  To  pay  eimdiy  bills  for 
miaoellaiteoaa  flxtares  aod  for  glass  for  exbibitioii  cases  for  tbe  National 
ifoseam,  being  for  t^e  service  of  the  fiscal  year  ending  Jane  thirtieth, 
eighteen  hundred  and  eighty-four,  two  thousand  eight  hundred  and 
niaety-one  dollars  and  fbrty-two  cents. 

Pieserratioo  of  collections,  National  Hnsenm :  To  meet  expenses  of 
reoeiring,  packing,  transporting  to  Washington,  and  inatalliag  or  stor- 
ing such  new  spedniens  and  collections  as  may  be  presented  to  the 
United  States  at  the  New  Orleans  Exposition,  to  be  available  for  the 
fiscal  years  ending  June  thirtieth,  eighteen  handred  and  eighty-Bve  and 
e^teea  handred  and  eighty-aiz,  five  thousand  dollars. 

PcMT  oost  of  restoring  the  oollections  sent  to  the  New  Orleans  Ezpo- 
utioo  to  their  proper  places  in  the  National  Maseam,  including  repair 
of  cases  and  renewal  of  f^ass,  to  be  available  for  the  fiscal  years  end- 
ing Jane  thirtietb,  eighteen  hundred  and  eighty-five  and  eighteen  hnn- 
died  Mid  eighty-mz,  two  thousand  five  hundred  dollars. 

(Aeb  to  supply  deficiencies,  &c.  Approved  March  3, 1885,  chapter  369, 
pBge463.) 

For  heatiDg  uid  lighting  the  National  Mnseotn :  For  expense  of  heat- 
ing, lighting,  and  telephonic  and  electrical  service  for  the  new  Museum 
boildiDg,  nine  thousand  dollars. 

For  tho  preservation  of  collections  of  the  National  Museum :  For  the 
picservatiop  and  exhibition  and  increase  of  the  collections  received  from 
the  surveying  and  exploring  expeditions  of  the  Oovemment,  and  other 
aoorees,  including  salaries  or  compensatiOD  of  all  necessary  employes, 
moAty-fiv-e  thousand  dtrilars. 

For  the  preservation  of  collections  of  the  National  Museum  in  the 
Armoiy  building:  For  care  of  the  Armory  building  and  g^vundtn,  and 
azpenae  of  watching,  preservation,  and  storage  of  the  property  of  the 
Satioiul  Mnseum  and  of  the  United  States  Fish  CommissioQ  contained 
tfeoein,  inclading  salaries  or  compensation  of  all  necessary  employ^, 
two  thoiwand  five  hundred  dollars. 

For  fiimitore  and  fixtures  of  the  National  Mnseom:  For  oases,  fumi- 
ttn,  ttnA  fixtures  required  for  the  exhibition  of  the  oollections  of  the 


036  ACTS  OF  coNassas. 

United  States  National  Hoseain,  and  for  salarlea  or  oompensationofaU 
neoeBsary  employ^  forty  tlioiuaDd  dollars. 

(Sundry  civil  appropriation  act  Approved  Maroh  3,  1886,  obiter 
360,  page  SOI.) 

BHiTHBoniAit  msTirnnoii. 

Intematiooal  exflbanges,  SoaithBonian  lustitation :  For  expenses  of 
the  system  of  international  ezchaogea  between  the  United  States  and 
foreign  ooontries,  under  tbe  direotioa  of  the  Bmithsonian  InstitotiOD, 
iDClodiog  salaries  or  oompenaation  of  all  neoeesaiy  eaploj^  ten  tboa- 
SMid  dollars. 

North  American  Ethnology,  Smithsonian  lostitation :  For  the  par- 
pose  of  continuing  ethnologioal  researches  wnong  tbe  Americao  ladians, 
under  tbe  direction  of  the  secretary  of  tbe  Smithsonian  Institution, 
including  salaries  or  compensation  of  all  neoewaiy  employes,  fbrl7        ' 
thonaaud  dollars. 

Smithsouian Institution  Building:  Forflnisbiag  and  oomplettng  the 
farnishing  of  the  eastern  portion  of  the  SmitbsoBian  Institution  build- 
ing, five  thousand  six  hundred  dollars. 

(Sundry  dTil  appropriation  aot  Af^uvved  MarobS,  1886,  chapter  360, 
page  494.) 

NAVU.  OSaEBTATOBT. 

For  payment  to  Smithsonian  Institotioo  for  freight  on  Obsenratory 
publications  sent  to  foreign  conntriea,  three  hundred  and  tblr^-aix 
dollars. 

(Legislative,  execntive,  and  judicial  appropriation  act.  Approved 
March  3, 1886,  chapter  343,  page  416.) 

WAB  DBPABTNXHT. 

For  the  transportation  of  reports  and  maps  to  fbreign  conntriea:  For 
the  trnneportation  of  reports  and  maps  to  foreign  oountriee,  through  the 
Sniithsouian  Institute,  two  hundred  dollars. 

(Sundry  civil  appropriatiou  act.  Approved  March  3,  1886,  chapter 
360,  page  507.) 

ABMT  HEDIOAL  HUSBUU. 

An  act  providing  tor  tbe  crMtlmi  of  m  bnitdiog  to  mntain  ttw  raoeidi,  UI;«a>T'  aoad. 
mnMum  of  tbe  U«dickl  DeputmoDt,  Dnit«d  SUtea  Armj. 

Be  it  enacted  by  tite  Senate  and  Howe  of  Bepreaentativet  of  tke  Umit^A 
States  of  America  in  Oongreat  atsembUd,  That  a  brick  and  metal  flx«- 
proofbuilding,tobeueed  for  the  safekeeping  of  the  records,  library,  an4 
museum  of  the  Snrgeon-General's  Office  of  the  United  States  Army,  is 
hereby  authorized  to  be  cooBtmcted  apon  the  Government  reserrmtioB 
in  tbe  city  of  Waehiugton,  in  the  vicinity  of  the  National  Mnseura.  oukd 
the  Smithsonian  Institntion,  on  a  site  to  be  selected  by  a  commisoioii 
composed  of  the  Secretary  of  War,  tbe  Architect  of  the  Capitol,  and 
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tbe  Seotetai?  of  the  SmitbaoDian  Institntion,  and  in  accorda&oe  with 
plans  and  Bpeoiflcatioos  sobmitted  by  Uie  Snrgeon-Oeneral  of  the  Army 
aod  approved  by  said  commiBeion,  the  coat  of  the  bpilding  when  com- 
pleted not  to  exceed  the  sam  of  two  hundred  thoosiuid  dollars^  the  build- 
ing to  be  erected  and  the  money  expended  nnder  the  direction  aad 
saperintendeDce  of  the  Secretary  of  War. 

Sso.  2.  That  the  earn  of  two  bandred  tbossand  dollars  is  hereto  ap- 
propriated, oat  of  any  moneys  in  the  Treasury  not  otherwise  appropri- 
ated, tar  the  commencement  and  completion  of  naid  building. 

(Approved  March  2,  1885,  Statntes  Foi>ty-eightb  Congress,  second 
■eeeion,  chapter  316,  page  3^.1 

PBrairiNa. 

Joint  Msulntioik  pioTiding  for  the  priDting  and  distribation  of  the  DeaoriptiTe  CaAm- 
logne  of  QoTemmeikt  Poblimtioiu. 


[Pnbllo,  ITo.  T,  ronT-«t|htb  Ci 

SaoivedbffikeSmateandHoiueo/Bepretentativeto/tke  UnitedStatei 
Q/Amerioa  in  Congreax  amembted,  That  tfaerti  be  printed  and  hatf-bonnd 
in  leather,  with  the  exception  of  tfae  reserve  sets,  which  sfaall  be  fdll- 
boand  in  leather,  six  thoasaud  six  bandred  copies  of  the  Descriptive 
Gatalogne  of  Government  PablicatiooB,  of  which  •  •  •  two  copies 
shall  be  for  the  nse  of  the  Smithsonian  Institntion. 

(Approved  February  9, 1885.  Statntee  Forty-eighth  Oongress,  seo- 
ood  aeesion,  pages  616,  S17.) 

Jrint  nMlntion  piovldiiig  for  printing  the  (Ixtti  Mid  MTMith  uinnAl  reporte  of  thB 

Dinotor  of  the  BorekD  of  Ethnology. 

IPibUo,  Ho.  la,  7art7-el(hth  C«n(T*M,  Neond  lilon-l 

Retoboed  hy  Uu  8mat»  and  Route  of  Bipret«ntatwe»  of  the  United  8tate» 
9/Amerioa  Jn  Oongreu  assembled.  That  there  be  printed  at  the  Govem- 
nent  Printing  Office  fifteen  tboasand  five  hnndred  copies  each  of  the 
•izth  and  aeventii  annual  reports  of  the  Director  of  the  Burean  of  Bth- 
ook^y,  with  accompanying  papers  and  illustrations,  and  noiform  with 
tike  preceding  volumes  of  the  serieA ;  of  which  three  thousand  five  hun- 
dred abaU  be  for  the  use  of  the  Senate,  seven  thonsaud  for  the  nse  of 
tbe  House  of  Bepresentativee,  and  five  thonsand  for  distribntion  by  the 
Bonu  of  Ethnology. 

(Approved  March  2,  1886.  Statntes  Forty-eighth  Oongress,  second 
memnoa,  page  519.) 


[Pubas,  Bo.  IS,  rintT-elghth  Cod(tm(.  Moond  HMlon.] 
.Xmohed  bg  the  Senate  and  ffouae  of  Repretentativet  of  (fte  TJniteA  States 
m^  Amaita  in  Oot^p'ei*  attembled,  That  the  aonaal  reports  of  the  Smith- 
— '"ran  Institntion  shall  be  hereafter  printed  at  tb^Oovemment  Print- 
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ing  Office,  in  the  same  manner  as  the  annaal  reports  of  the  heads  of 
Departments  are  now  printed,  for  snbmisaion  in  print  to  the  two  honsei 
of  Congress. 

(Approved  March  3, 188S.  Statutes  Forty-eighth  Congress,  second 
session,  page  530.) 

ConOnireDt  reBolation  to  print  eztrk  oopitm  of  the  Sniltliaoiiiaii  Beport  for  1S81. 

S«soh>ed  by  the  Senate  (the  Rovae  of  ^BepresentaHvea  coficurring),  That 
the  Anonsl  Report  of  the  Smithsooian  Institntioo  and  National  Mnsenm 
for  the  year  1884  be  printed,  and  that  there  be  printed  16,060  extra 
copies}  of  which  3,000  copies  shall  be  for  the  ase  of  the  Senate,  6,060 
for  the  use  of  the  House  of  Bepreseutatives,  and  7,000  for  the  ase  of  the 
Smithsonian  lostita'tion. 

(Concarrent  resolation  passed  by  tbe  Senate  [S.  B.  No.  114],  Janoary 
26, 1885;  passed  by  the  House  of  Bepresentatives  Febraai?  4, 1885.) 
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ADVBBTISBHBHT. 


The  olgeot  of  the  GsmiBAl.  Appendix  is  to  fbrnish  snmmatiea  of 
soientlflo  diacovery  in  partionlar  directions;  oooadonal  reports  of  the 
investigationB  made  hy  collaborators  of  the  Inatitatioii ;  memoirs  of  a 
general  charsot«r  or  on  special  topics,  whether  original  and  prepared 
expressly  ftir  the  purpose,  or  selected  ftom  foreign  Joomols  and  pro- 
eeedingB}  and  briefly  to  present  (as  folly  as  apace  will  permit)  anudi 
papers  not  published  in  the  "Smithsonian  Gontribationa"  <a  in  the 
"MisoellaneODS  Ooneotions"  as  may  be  sapposed  to  be  of  interest  or 
value  to  the  numerous  oorrespondeats  of  the  Institution. 


DigiLizedbyGoOglc 


RECORD  OF  SCIENTIFIC  PROGRESS  FOR  1885.' 


DfTEODUOTION. 

Wtiile  it  has  be^i  a  prominent  object  of  the  Board  of  Begents  of  the 
Smithsonian  Institntion,  from  a  very  earl;  date  in  its  history,  to  enrich 
the  anoaal  report,  required  of  them  by  law,  with  scientific  memoirs 
,iUa8tratiog  tl^  more  remarkable  and  important  developments  in  phys- 
ical and  biological  discovery,  as  well  as  showing  the  general  character 
of  the  operations  of  the  InstitntioD,  this  purpose  was  not  carried  ont 
on  any  very  systematic  plan  antil  the  year  1880,  Believing  however' 
that  ao  anoaal  report  or  sammary  of  the  recent  advances  made  in  the 
leading  departments  of  scientific  inqnirj'  would  supply  a  want  very 
generally  felt,  and  would: be  &vorably  received  by  all  those  interested 
in  the  diffdsion  of  knowledge,  the  Secretary  had  prepared  for  the  re- 
port of  1880,  by  competent  collaborators,  a  series  of  abstracts  showing 
eoDtaaely  the  prominent  feataree  of  recent  scientific  progress  in  astron- 
'^"^Jt  S^oi<)8yi  physics,  chemistry,  mineralogy,  botany,  zoology,  and 
anthropology. 

The  same  general  programme  has  been  followed  in  the  subsequent 
r^Kyrta,  witli  the  indnsioD  of  geography  and  meteorology  in  the  list  of 
■otgects-  The  oontribators  to  this  record  for  the  present  year,  and 
thor  several  departments  or  topics,  remain  substantially  the  same  as 
in  previons  reporte,  though  with  some  omissions,  much  to  be  regretted. 
Prof.  Edward  S.  Holden  had  prepared  as  nsnal  tbe  anmmary  of  astro- 
nomical progress  for  1885,  but  having  accepted  the  presidency  of  tbe 
University  of  California,  with  the  directorship  of  the  Lick  Observatory 
<»  Ifoant  Hamilton,  in  tbe  oonfnsloD  of  moving  from  bis  late  positioD 
at  Hadison,  Wis.,  anfortnnately  mislaid  bis  mannscript.  At  his  re- 
qoMt  Mr.  William  C.  Winlock,  of  the  Naval  Observatory  at  Washing- 
too,  undertook,  on  short  notice,  to  sapply  the  deficiency.  This  he  has 
■ati^aetorUj  accomplished. 

Dr.  T.  Sterry  Hunt,  owing  to  the  pressure  of  his  important  duties, 
has  again  been  prevented  fh>m  sapplying  tbe  expected  sammary  of 
progress  in  geology. 

Commander  Francis  H.  Green  (U.  8.  N.),  having  been  ordered  to  sea- 
dsty  OD  a  tbree-years*  croise,  has  also  been  prevented  from  fdrnisbiog 
hii  aoeostomed  r4»um^  of  advances  in  geographical  knowledge.  This 
liapter  has  for  the  present  been  supplied  by  Mr.  J.  King  Ooodrioh. 
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Prof.  Cleveland  Abbe  baa,  nnfiDitnnately,  been  nnable  to  flunisb  hit 
osnaL  survey  of  tbe  advances  made  in  the  department  of  meteorology, 
4Uid  the  time  did  not  permit  an  attempt  to  obtain  a  sabetitate  in  tiila 
important  field. 

Prof.  William  Q.  Farlow'a  record  of  progress  in  botany,  omitted  from 
tbe  last  report,  is,  from  anforeseen  cinsnmstanoea,  again  omitted  from 
this. 

With  every  effort  to  aeonre  prompt  attentiou  to  ail  the  more  impor* 
Cant  details  of  such  a  work,  various  nnexpeoted  delays  fr«qaently  xen> 
der  it  Impracdoable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  sacb  cases  it  is  designed,  if  poesible,  to 
bring  up  deficiencies  and  supply  them  in  sabsequeiit  reports. 

The  value  of  this  annnal  record  of  progress  wonld  be  mach  enhanced 
by  an  enlargement  of  its  scope,  and  the  inclusion,  not  only  of  each 
braDches  as  mntbematios,  physiology,  pathology,  and  medidne,  micros- ' 
-oopy,  &0.,  bnl  also  of  the  more  practical  topics  of  agriculture  and  hor- 
ticnltard  ecom>my,  engineeiing,  mechanics,  and  technology  in  general; 
but  the  space  required  for  sacb  larger  digest  seems  scarcely  available  in 
the  present  channtd. 

It  is  hardly  neoessary  to  remark  that  in  a  snmmary  of  tbe  annool 
progress  of  scientific  discovery  so  condensed  as  tbe  present,  tbe  wantA 
of  the  specialist  in  any  branch  can  be  bnt  imperfectly  supplied;  and 
very  many  items  and  details  of  great  valne  to  him  must  be  entirely 
omitted.  While  tbe  stodent  in  a  special  field  of  knowledge  may  ooca- 
flionally  receive  hints  that  will  be  found  of  interest,  be  will  natorally 
t>e  led  to  consult  for  fuller  information  the  original  jonmala  and  special 
periodicals  from  which  these  brief  notices  or  abstracts  have  been  oom- 
piled. 

Tbe  plan  of  devoting  some  350  pages  of  tbe  anunal  report  to  saob  a 
•compilation  is  not  designed  to  preclude  the  introdnction  into  the  "  O^i- 
«ral  Appendix,"  as  heretofore,  of  special  monographs  or  discaasiona 
that  may  prove  interesting  to  tbe  soieutific  student. 

Spbhobb  F.  Ba^qu). 
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ASTRONOMY. 


By  William  C.  Wimlook, 

AmUtmmt  Jtlnniemet,  UniUd  Slale»  Natal  Obienatorf. 


Tb»  fallowing  record  of  the  progresB  of  ABtronomy  dnring  the  year 
1886  )b  in  coDtinaation  of  the  recordB  of  past  y«ar8,  and  it  is  given  in 
enentially  the  same  form.  The  annnal  review  of  astionomy  baa  pte- 
vionsly  been  prepared  by  Prof.  Edward  S.  Holden,  formerly  director  of 
tkeWasbbnrD  Observatory,  Madison,  Wis.;  and  the  maonsoript  of  the 
review  for  1885  was  entirely  prepared  by  him  in  October  and  November 
of  that  year.  Very  nnfortunately  all  bat  a  small  portion  of  this  mana- 
•eript  was  lost  in  traoKforrtog  Professor  Holden's  library  from  Hodison 
to  California,  and  Professor  Holden,  unable,  on  aoeonnt  of  pressing  of- 
floal  dnties,  to  repair  the  loss,  has  asked  me  to  make  ap  the  defloiesoy. 
Tbis  I  have  attempted  to  do,  bat  wish  to  record  the  circamstances  bere,^ 
in  (nder  that  I  may  plead  tbe  brief  time  available  as  an  excuse  for  any 
shortcomings  that  may  be  found. 

This  record  is  primarily  intended  for  tbe  large  and  increasing  class  <^ 
those  who  have  a  general  rather  than  a  special  interest  in  the  progress 
of  Astronomy,  bat  it  may  be  of  use  to  professjoual  astronomers  also,  as  a 
Movenient  collection  of  reviews  and  notes.  Abstracts  of  some  of  the 
most  important  papers  are  given,  while  other  papers  can  appear  by  title 
only.  As  in  previons  years  f^e  use  has  been  mailc  of  reviews,  &&,  in 
■n  aecessible  periodicals,  particalarly  of  those  in  The  Observatory,  Bui- 
ttUm  Astronomiquef  Ifature,  The  Atketuevm,  and  Science,  and  it  is  hoped 
Aat  where  specific  reference  to  the  source  of  information  has  been  int- 
praetieable,  this  general  acknowledgment  will  be  accepted. 

W.  0.  w. 

OOSMOGONT. 

Aye.*  Sur  POrigine  dxifoade.  ThSoriea  ootmogoniquea  den  Aneiene  et 
inUod&THe*.  Porta:  Oa'athier-YiXUtn,  ISM.  8ro.—" Cosmic  hypoth- 
<Ms  vary  from  time  to  time:  they  have  their  history,  in  which  they  re- 
iael  tbe  progress  of  hamau  intelligence.  At  first  closely  connected  witii 
nBgioaB  ideas,  they  have  littie  by  little  lost  their  sacred  character,  utd 
kare  become  simple  qaestions  of  celestial  mechanics  and  general  physios. 
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It  oaonot  be  denied,  moroover,  that  they  offer  a  broad  field  for  the  dis- 
ooveries  and  theories  ihaA  from  time  to  time  transform  and,  as  it  were, 
renev  eolente.  The  mechanioal  theory  of  heat  and  speotrom  analysis 
have  inaagnrated  a  new  era  for  Bpecnlations  concerning  the  origin  of 
the  world  and  the  constitatton  of  the  aniverse,  by  farniahing  to  theo- 
retical reasoning  a  basis  incomparably  dore  sore  than  that  possessed 
at  the  time  of  Laplace.  It  is  qnite  natural,  therefore,  that  scholars 
sbonld  again  tarn  their  attention  to  the  chaos  from  which  the  stars 
Trere  bom,  and  that,  with  the  aid  of  the  knowledge  gained  during  the 
last  centnry,  they  should  undertake  to  submit  the  cnrrent  oosmicol 
theories  to  searobiog  examination. 

'*  M.  Faye's  book  opon  this  snl^ject  will  be  welcomed,  as  it  comes  at  a 
moment  when  attention  is  everyvbere  beginning  to  tnm  to  these  ob- 
score  and  sublime  questions.  A  large  part  of  l^e  book  is  devoted  to 
the  histoiy  of  oosmogonies,  beginning  with  that  of  Hoses;  and  every 
reader  will  be  pleased  that  11.  Faye  has  taken  pains  to  give  always  the 
original  text,  accompanying  it  by  comments  and  remarks.  The  book 
ooatains  extraota  from  Gene»i«,  Plato's  Tmteua,  Aristotle's  ffeavviu, 
Oioero's  De  fiepwAKoo,  the  poem  of  Lucrece,  Descartes'  "World,  Newton's 
Principia,  Kanf  s  AllgevmiM  Satvr-  Qixckiehte  und  Theorie  de»  Himmtit 
and  Bmceugnrnd  zu  einer  Demonttration  da  Daieimt  GotUs,  Laplac^s 
BxpimUon  du  Byatime  du  Monde,  and  tvom  M.  Hirn's  Anabfae  4l4meK- 
tain  ds  PUniters.  After  this  historical  exposition  of  ancient  and  mod- 
em cosmioai  ideas  M.  Faye  proceeds  to  consider  in  his  tnm  the  prob- 
lem of  the  formation  of  the  universe  and  of  the  solar  system. 

"M.  Faye  regards  Laplace's  celebrated  cosmic  hypothesis,  whidi  is 
still  accepted  in  treatises  on  astronomy,  as  qnite  opposed  to  science  io 
its  present  state ;  he  says  that  it  cannot  be  reconciled  with  the  retro- 
grade motions  of  the  satellites  of.  Uranns  and  Neptune,-  nor  with  the 
rapid  revolutions  of  Mars'  satellites,  nor  with  our  notions  of  the  rings 
of  Batom.  M.  Faye  proposes  to  replace  this  hypothesis  by  anotherone 
more  oonfbrmable  to  existing  ideas,  taking  its  point  of  departure  in 
Descartes'  Tortioes."    (Bull  Attron.,  February,  1886.) 

"Prof.  Q.  H.  Darwin  has  contributed  to  Ifatwe  (Vol.  31,  p.  606)  tua 
interesting  and  valuable  oritioism  of  H.  Faye's  theory  of  the  evolntioti 
of  the  solar  system  as  explained  in  his  paper  in  the  '^Annuaire  dm  Bm- 
rwu  dea  JjOngitud€$  for  1885,  and  also  in  his  work  entitled  "8ur  POriffim^ 
du  Monde."   The  best  general  idea  of  tfae  line  of  speculation  adopted  by 
H.  Faye  may  be  given  by  saying  that  it  is  a  theory  of  evolntion  f^x>m 
meteorites,  instead  of  fhim  the  uebulons  matter  which  gives  its  niune 
to  Laplace^s  theory.    In  the  primitive  condition,  the  universe  oonsittted 
of  matter  scattered  iu  chaotic  coofasiou.    Currents  were  generated   in 
the  midst  of  this  chaos  under  the  influence  of  mutual  gravitation ;    an^t 
io  consequence  of  these  movements,  shreds  of  matter  became  detarcfao^ 
and  moved  with  rapid  linear  aud  slow  gyratoty  motion.   Tfae  Bol«r-  ay^- 
tem  is  taken  to  have  originated  from  a  shred  which  aggregated,    in^n 
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ft  spheroidftl  shape  and  oouststed,  at  the  epoob  when  we  began  to  vatoh 
it,  largely  of  separate  meteorites.  It  is  at  first  soppowd  that  the  ephe- 
niidal  aggregate  consists  of  matter  pretty  nearly  eqnally  distribated, 
and  later  a  nnolens  is  formed.  If  r  be  the  distance  of  any  |>oint  fh>m  the 
center,  the  force  is  central  and  follows  the  law  ar  -{ — j-  where,  in   the 

beginning  of  Oie  eTolationary  process,  h  is  very  small,  and  later  a  be-  ' 
comes  smalL  Initially,  then,  when  the  foree  is  simply  as  the  distance, 
each  meteorite  moves  in  an  ellipse  abont  the  center,  and  the  periodic 
time  of  all  is  the  same,  whatever  their  eccentricity  of  orbit.  In  con- 
eeqoenoe  of  collisions,  a  central  nnolens  is  soon  fonned ;  as  this  in- 
creasee,  tbeainonrfonhnlafor  tbeforeediminiBbeeandthe&  increases, 
hot  orbits  which  are  circular  still  retain  that  form,  notwithstanding 
the  progressive  change  in  the  law  of  force.  At  the  same  time  that  the 
nncleaa  is  being  formed,  a  series  of  flat  and  nearly  oircolar  rings  arise 
avoond  it,  those  near  to  the  uuclens  attaining  a  definite  shape  sooner 
than  the  remote  ones.  It  is  not  adequately  explained  why  the  mat- 
ter shonld  be  sifted,  and  shoald  arrange  itself  in  rings  at  definite  in- 
tervals aronud  the  nnclens,  still  less  is  any  light  thrown  on  the  law 
of  Titins  concerning  the  distances  of  the  planets  fix>m  the  san.  Con- 
sidering now  the  case  of  the  first  ring,  H.  Faye  supposes  that  slight 
diffiprenoes  ot  angular  velocity,  mutual  attraction,  and  collisions  grad- 
ually cause  the  aggregation  of  all  the  matter  in  the  ring  around  eoote 
center  in  its  line.  When  the  nucleus  is  small,  the  rings  moved  as  a 
rigid  whole,  and  the  linear  velocity  of  tbe  onter  meteorites  was  greater 
than  that  of  tbe  inner  ones;  therefore  when  the  planetary  aggregate  is 
formed,  it  wiUbefoond  rotating,  with  direct  motion  about  an  axis  nearly 
perpendicular  to  the  plane  of  its  orbit.  As  we  proceed  from  tbe  first 
Xing  oatwards,  in  each  successive  case  the  tendency  to  direct  motion  is 
weaker,  because  the  increase  of  tbe  solar  nnclens  by  absorption  of  me- 
teorites has  prevented  so  large  an  excess  of  linear  velocity  of  the  onter 
BKtewites  over  those  of  the  inner  ones  as  in  the  first  case.  By  degrees, 
theiefine,  we  come  to  planets  in  which  tbe  meteorites  move  nearly  ac- 
eovding  to  Kepler's  laws,  and  here  the  resulting  planet  has  a  retrograde 
nMation.  Each  planetary  agglomeration  in  its  torn  forme  a  miniature 
Mriar  system,  and  generates  salAllites  by  the  same  process  as  that  in 
which  tbe  planets  were  formed.  After  having  tbos  sketched  M.  Faye's 
theory  in  its  main  outlines.  Professor  Darwin  points  out  that  no  refer- 
ence is  made  to  the  possible  effect  of  tides  in  the  cvolntion  of  the  solar 
system,  a  part  of  tbe  subject  which  has  been  so  ably  worked  out  by 
Professor  Darwin  himself.  He  has  shown  that  tbe  hypothesis  that  tidal 
fheiaa  has  had  free  play  in  the  past  leads  to  a  remarkable  quantitative 
flo-ordination  of  the  several  elements  of  the  earth's  rotation  and  of  the 
Boon's  orbital  motion,  and  points  to  tbe  genesis  of  the  moon  close  to 
tbe  present  surface  of  the  earth.  The  rapid  orbital  motion  of  tbe  inner 
MeUite  of  Hars  confirms  in  a  remarkable  waj'  tbe  trutb  of  the  by- 
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podiesis.  It  also  throwe  light  on  tbe  caase  of  the  observed  diatribn- 
tfon  of  satellites  in  tbe  solar  system.  It  is,  in  Professor  Darwin's  opln- 
ioD,  a  f^tor  which  oiuinot  be  left  oat  of  aoconot,  and  has  a  bearing 
on  theories  of  erolatlon  which  cannot  be  neglected.  ProfBHSor  Darwin's 
paper  couclndes  with  a  summary  of  the  advaQtagee  and  disadvantages 
of  M.  Faye's  scheme.  The  couception  of  the  growth  of  planetary  bodies 
by  the  aggregation  of  meteorites  is  a  good  one,  and  perhaps  more  prob- 
able than  the  hypotbesis  that  the  wh<de  solar  system  was  gaseons.  l^e 
interoal  annnlation  of  the  meteorites  is  left  nnexplained,  and  this  com- 
pares very  unfavombly  with  Laplace's  system,  where  the  annalatjon  is 
the  ver>'  thing  explained.  The  difference  of  orbital  motion  of  the  inow 
and  onter  meteorites  of  a  ring,  tbe  development  of  that  difference  as  time 
progresses,  and  the  consequence  of  direct  and  retrograde  rotation  at  dif. 
fereot  distances  fW>m  the  sun,  is  an  excellent  idea.  Bot  it  is  necessary 
to  this  idea  that  the  inner  planets  should  have  been  formed  first,*  and 
we  are  met  directly  by  the  fact  that  the  oingle  surviviog  ring,  that  (rf 
Salum,  is  nearer  to  the  planet  than  are  the  satellites,  and  we  shoald  be 
driven  to  tbe  startling  conclosion  that  Saturn's  ring  is  tbe  oldest  featnre 
of  bis  system.  The  actual  distribution  of  saiellitea  in  the  solar  system 
is  at  variance  with  M.  Faye's  theory,  for  as,  according  to  him,  the  internal 
planets  were  generated  from  rings  whose  motion  was  such  as  would  give 
greater  moment  of  momentum  to  the  planetary  agglomeration  than  wopld 
the  external  ones,  the  namber  of  satellites  shoald  be  greater  the  greater 
the  amount  of  rotation  in  the  primitive  agglomeration  of  meteorites,  and 
thus  tbe  nearer  planets  shoald  be  richer  in  satellites  than  the  remote 
ones.  On  tbe  whole,  then,  there  are  great  difficulties  in  tbe  acceptanoe 
of  M.  Faye's  scheme,  uotwitbstanding  its  excellences ;  but  science  is  un- 
doubtedly the  gainer  by  such  suggestive  theories."    ((Mtaervatory.) 

For  further  discussion  of  these  interesting  questions  we  mast  refer 
tbe  reader  to  the  valuable  articles  of  MM.  Badau  and  Wolf  in  Volumea 
I  aad  II  of  the  Bulletia  Attronomiquef  and  to  a  paper  by  Prof.  Daniel 
Eirbwood,  read  before  the  American  Philosophical  Society  (IToTember 
21, 1884}  and  published  in  the  April  number  of  tbe  ISidereal  Menenger, 
We  are  glad  to  learn  that  M.  Wolf  intends  to  elaborate  his  discussion 
still  farther,  and  that  it  will  be  brought  ont  in  book  fbrm  by  the  pub- 
lishing house  of  Gaathier-ViUars. 


yew  n^tilm. — M.  Stepban  has  published  in  the  Astronomiseke  Naoh- 
richten,  No.  2661,  positions  and  descriptions  of  100  nebulte  disoo'v^red 
at  Marseilles  iu  the  years  1883-'8S,  in  addition  to  the  large  number  pire- 
vionaly  detected  at  that  observatory.    Not  the  least  notable  obaracter- 

*  Id  fact,  according  to  M.  Faye,  tbe  earth  Is  older  than  tbe  euD.  "  If  it  wer«  othoiv 
wiBe,  the  whole  appearance  of  the  sk;  wonld  be  changed ;  the  etare  would  riae  |(,  ^^^ 
west  and  aet  in  the  east;  tbe  moon  vonld  have  a  retrograde  motion  like  the  B«t«mt^ 
«f  Uranna  and  Neptnne."    (Air  TOHydM  dm  Monde,  p.  192.) 
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istic  of  H.  Stepfaao'a  oatalogaes  is  the  preciaioa  of  the  nlacM  given  ia 
tbem.  Ue  mentionB  that  ou  October  1  and  2, 1882,  neither  the  nebula 
Dieyer-SdialtB  008S  Dor  A  12  was  visible  in  the  position  assigned  by 
the  discoverers. 

Professor  Swift  gives  in  the  Attronomi^iAe  SaolwuAtett  two  catalogues 
of  nebulee  disoovered  in  1883-'8fi  with  the  16-inch  refractor  of  the  War- 
ner Observatory.  Eachoatalogne  oontmns  100  nebnle  and  gives  approx- 
imate positions  for  1885-0,  with  descriptive  notes.  All  of  these  nebnls 
belong  to  the  &inter  classes,  and  the  increased  diiBcnJties  in  dealing 
with  socb  objeota  nnoe  the  appearance  of  oor  '*  red  saoBets"  have  been 
remariced  by  Professor  Swift,  as  well  as  by  other  observers.  Professor 
Swift  has  a  list  of  some  160  more  nebnlce,  which  will  reqaire  farther 
stady  before  pablication. 
Sevens  short^'  lists  of  nebnlte,  found  by  Tempel,  Barnard,  and  others, 

generally  In  the  search  for  comets,  wUl  be  foond  in  the  varioas  astro- 

Domical  Jonmals. 

General  catalogue  of  nebula. —  Apropos  of   I>r.  Holetschek's  letter 

(Ai^on.  Naehr.,  No.  2664)  concerning  the  regolar  pablication  of  sap- 

plemeotary  catalogues  of  new  nebulee,  doable  stare,  red  stars,  &c.,  fir. 

Dreyer  annoances  that  he  Is  preparing  a  second  supplement  to  Sir  John 

Henohel's  Catalogue  of  Nebnlie. 

Diteovery  of  a  new  nebula  in  the  Pleiades  by  photography. — Probably 
the  most  notable  achievement  in  celestial  photography  during  the  year 
has  been  the  discovery  by  MM.  Paul  and  Prosper  Henry,  at  the  Paris 
Observatory,  of  a  new.  nebula  in  the  group  of  the  Pleiades.  Itwasflrst 
photographed  on  November  16, 1885,  and,  though  it  was  again  photo- 
graphed on  December  8  and  9,  MM.  Henry  have  as  yet  been  unable  to 
detect  it  by  direct  telescopic  observation.  The  nebula  is  about  3'  in  ex- 
tent, and  "■tritintente."  It  presents  a  well-marked  spiral  form,  and 
•eema  partially  to  surround  the  star  Maia. 

Professor  Pickering  writes,  under  date  of  January  21, 1886,  to  the 
edittM'  of  the  Saehriekten  in  regard  to  this  interesting  discovery,  as  fol- 
lows: 

**  The  announcement  of  this  nebula  in  the  A.  If.,  vol.  113,  p.  239,  re- 
called the  circumstance  that  certain  irregularities  had  been  noticed  in  a 
pliotograph  of  the  Pleiades,  taken  on  November  3, 1885,  at  the  observa- 
tory of  Harvard  Oollege,  with  an  exposure  of  nixty-five  minutes.  This 
piiott^Taph  was  exhibited  at  the  Albany  meeting  of  the  National  Acad- 
emy of  Sciences,  November  10,  where  the  irregularities  above  mentioned 
received  some  attention.  They  were  sapposed  to  be  due  merely  to  defects 
in  the  photographic  process;  but  upon  re-examination  it  appears  that  one 
iff  them  corresponds  so  closely  to  what  is  described  by  MM.  Paul  and 
Pxosper  Henry  that  there  can  be  no  doabt  in  regard  to  its  origin.  It 
^mst  represent  tight  photographically  perceptible  in  the  vicinity  of 
the  star  Maia,  as  stated  by  ite  discoverers.    •    -    -    The  explanatkni 
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&HB  afforded  of  one  of  the  markiDga  on  theOambridge  pbotognqih 
makes  the  others  of  more  interest  than  seemed  at  first  to  belong  to  them. 
There  are  indioatioosof  nebnlons  light  aboat  Merope;  four  abort  parallel  * 
streaks  directly  to  the  soath  followiug  side  are  particnlarly  noticeable, 
and  a  faint  prolongation  of  diffioKe  light  may  be  suspected  towards  the 
Bonth,  in  agreement  with  the  descriptions  nsoally  given  of  the  visible 
uebola  in  that  region.  There  is  also  a  faint  narrow  streak  of  light  pro- 
jecting from  Electro  on  the  following  side.  All  the  bright  stars  are 
snrronnded  by  conoentrio  bands,  obvioosly  due  to  effects  of  reflection 
fh>m  the  back  of  the  plate  and  from  the  inner  surfaces  of  the  lenses. 
These  bauds  interfere  to  some  extent  with  the  appearaooes  of  nebulous 
light  above  described,  and  are  most  conspicaons  around  Alcyone,  as 
wonid  be  expected  from  the  brightnessof  that  star.  No  nebalons light 
is  noticeable  about  Alcyone,  Atlas,  Pleione,  or  Taygeta." 

Professor  Strnve  announces  that  he  has  seen  the  nebula  about  Maia 
very  distinctly  with  the  great  SOinoh  ref)*actor  of  tbe  Pnlkowa  Ob- 
servatory. We  learn  also  from  later  reports  that  tbe  nebula  has  been 
seen  and  sketched  at  the  Nice  Observatory. 

Photograpkie  study  of  tA«  n^mla  of  Orion. — Prof.  E.  G.  Pickering  has 
made  a  comparison  of  the  results  of  photographic  and  eye  obserratiooa 
of  this  region,  comparing  the  star  magnitudes  as  given  by  the  photo- 
graphs of  Dr.  Draper  and  Mr.  Common,  with  the  catalogne  of  Profes- 
sor Bond.  His  results  will  be  found  carefully  tabulated  in  the  twen- 
tieth volume  of  the  Proeeedinffs  of  the  Ameriean  Acadmu/.  One  of  the 
most  important  applications  of  the  detennioation  of  photographic  mag- 
nitudes is  to  the  measurement  of  tbe  colors  of  the  stars.  The  rays  af- 
fecting tbe  pbotographic  plate  have  In  general  a  less  wave  length  tbao 
those  to  which  the  eye  is  most  sensitive.  It  therefore  follows  that  a 
reddish  star,  that  is,  one  iu  which  the  roys  of  great  wave-length  pre 
dominate,  will  appear  relatively  too  faint  in  the  photograph.  A  bluish 
star  is  similarly  indicated  by  a  large  negative  residual  (on  comparison 
with  eye  estimates).  These  residuals  form  a  couveuient  measure  of  the 
colors  ot  the  stars ;  and  Professor  Pickering  gives  a  list  of  ten  red  stars^ 
thus  indicated  on  the  plate,  varying  from  10-7  to  13-9  magnitude,  ao- 
cording  to  Bond,  and  ten  blue  stars,  varying  firom  12-3  to  15-6  magni- 
tude. "Tbe  faintest  stars  visible  in  the  photograph  have  a  photo- 
graphic magnitude  of  about  15*0." 

Variability  of  a  n^ntta. — "  The  nebula  near  the  star  Q  Tauri  seeoAB  to 
present  an  interesting  instance  of  variability  of  ligbt.  This  nebula 
was  observed  by  Cbacoruac  at  Paris  on  the  19th  of  October,  1886,  snr> 
rounding  a  star  of  the  11th  magnitude,  which  had  repeatedly  been  ob- 
served  iu  1854,  and  also  at  Markree  in  January,  1850,  without  any  nebu- 
losity being  noticed.  In  Januarj',  1856,  Cbacornsc  found  this  very 
bright  and  conspicuous,  resembling  in  its  appearance  a  transparent 
dond,  reflecting  the  light  of  C  Tauri.    But  in  November,  1862,  he  cotkld 
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disoerD  so  traoe  of  the  nebalosity ;  and  JfAinKt  aIbo  failed  to  see  it 
when  observing  the  star  vith  the  Uopeohagen  re&aotor  on  the  26th  of 
Jannary,  1865.  Nor  has  it  siooe  been  seen  ontil  qnite  recently,  when 
it  was  uotioed  by  Mr.  K.  Tarrant,  osing  a  lO-inoh  'With*  reflector,  at 
Pinner,  Middlesex.  D* Arrest  had  notioed  a  small  star  of  less  than  the 
12th  magnitade,  a  little  preceding  the  lltb  magnitade  star  previously 
mentioned,  and  nearly  on  the  same  parallel  with  it.  When  the  nebn^ 
was  first  seen  by  Mr.  Tarrant  (on  the  14th  of  Uarob,  1885),  it  was 
lengtiiened  in  the  direotion  of  a  circle  of  declination,  and  this  faint  star 
was  at  its  following  edge.  The  first  known  instance  of  this  kind  was 
that  of  the  nebula  near  t  Tanri,  dlaoovered  by  Mr.  Hind  In  1852,  sos- 
peeted  to  be  variable  from  not  having  been  seen  before,  and  afterwards 
proved  to  be  so,  becoming  invisible  even  with  very  powerfiil  telescopes, 
ud  sabseqnently  reappearing."    {Atkenaum.) 

ASTBonomqAi.  ookstahts,  eto. 

A  neto  determinoHon  of  the  nutation  eontt<utt. — "Dr.  L.  de  Ball  has 
employed  for  this  det«nnlDatlon  the  right  ascensions  of  three  polar 
stars  (a  and  S  TTrss  Minoris  and  51  Oepbei),  observed  at  Pnlkowa  by 
HeiT  Wagner,  part  of  which  have  already  been  employed  by  Herr  Ny- 
i^D  in  his  researches  concerning  the  constant  of  aberration,"  {Buttetin 
Artron.,  I,  p.  202.)  Althoogh  these  observations,  which  were  mode  be- 
tween 1861  and  1872,  embrace  only  a  little  more  than  half  a  complete 
period  of  nntation,  their  precision  is  sncb  as  to  jnstuy  Dr.  de  Ball's 
attMopt.  He  has  had  at  his  disposal  934  eye-and-ear  observations  and 
033  cbron<^raph  observations.  The  mean  error  of  an  observation  is 
nearly  the  same  for  the  two  methods.  By  introdooing  as  unknown 
qaantitieB  the  corrections  to  the  mean  right  ascensions  of  the  three 
stars  to  the  natation  constant  (Peters)  and  to  the  aberration  constant 
(Stmve),  and  also  the  parallaxes  of  the  stars  onder  consideration,  Dr. 
d«  Ball  has  attained  the  following  results: 

C«cncUon  to  the  Datatlon  oonataut  J« — 0-006  ^0-OU 

Canvetioi)  to  the  kbemtioii  ooiuUnt  Ja -I-0-043J:  0-011 

PanUazof  aUnvUlDorU. +0-016^0-016 

Itamllax  of  51  Cepliei +0-027±0019 

PanllKXof  *U»MB  UiDoria -I-O-OM ±0-017 

B.A.(iee&-0)of  aDiwHinoiis(e7«Ki<teu) 1^ 9»  36-706 ± 0043 

B.A.(18H&-0>  of  aUTM  Uinoris  (ohionoKiiVb) 39-057^0-061 

B.A.or  SI  CepleiCeyeandew) 6» 36"  11-723 ±0-086 

B.A.af  SI  Cepliei  CohroiiOgt»ph> IS-OK  ±0-027 

S.A.or  tf  17ra»HiiiOTii(fly«ftDd«kr) IS^  15>  63-061  ^0-090 

S.A.af  8  Oi»M  Kinorla  (ctuonograph) 63-363  ±0-090 

"The  six  valaes  of  the  correction  /3n  famished  by  the  three  stars  do 
not  show  a  very  remarkable  agreement : 

Bye  and  Mr.  ChiDnagnph. 

aUfBHinoria — O"-062  -0"011 

61C«phal +0"028  +0"-003 

lUmMiiMWte -O-'-OlC  +0"-039 
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"Tfae  individual  values  of  Ja,  compnted  by  Dr.  de  Ball,  differ  qoite 
widely  Id  some  cases  from  the  valnes  obtained  by  Heir  Nyr^a  froia  the 
same  observations,  and  ic  seems  impossible  to  discover  the  oanse  of 
tbese  differencea.  It  is  without  donbt  necessary  to  take  into  considera- 
tion the  ioflnence  which  tbe  motion  of  the  eolar  system  might  exert  apon 
the  aberration  in  the  case  of  stars  near  the  pole,  as  has  been  shown  by 
Dr.  Seeliger."    (Butt.  Attron.,  Jnly,  1»86.) 

The  secular  nutatiim  of  the  eariK'e  tuna. — "  H.  Folte,  having  dedneed  a. 
periodic  formula  for  the  secnlar  variations  in  obliqaity  and  in  longitode, 
applies  tbe  designation  'seeolar  nutation  of  the  earth's  axis'  to  these 
variations.  Defining  the  uonnal  equator  as  a  plane,  tbe  inclination  of 
which  to  the  ecliptic  of  a  certain  epoch  is  eqnal  to  the  mean  obliquity 
of  that  epoch,  and  the  intersection  of  which  with  this  latter  plane  pames 
at  each  instant  through  the  mean  eqninox  of  that  instant,  hi  concludes 
that,  in  virtue  of  the  secular  nntatiou  of^tbe  earth's  axis,  the  mean  pole 
describes  around  the  normal  pole,  considered  as  fixed,  an  elli)>se  tbe 
major  axis  of  which,  directed  towards  the  pole  of  the  fixed  ecliptic  (i,  « , 
tbe  mean  ecliptic  of  the  epoch),  is  sensible  during  several  centuries. 
The  period  of  the  secular  nutation  is  about  30,000  years,  differing  littJe 
from  that  of  the  precession  on  account  of  the  slow  motion  of  the  node 
of  the  ecliptic,  which  is  only  8"-7  per  annum.  Assuming  a  uniform 
value  of  60"  for  the  secular  diminution  of  the  obliquity,  M.  Folie  com- 
pares the  results  obtained  from  his  formula  with  ancient  observations 
of  the  obliquity,  and  is  thus  led  to  announce  that  tbe  empirical  expres- 
sion f)=0"-476+0"-000018<  for  the  annual  diminution  (where  t  is  the 
number  of  years  from  1860)  satisfies  very  closely  the  observations  Cront 
~250  to  + 1487.  This  expression,  however,  gives  a  considerably  greater 
variation  to  the  secular  diminution  of  tbe  obliquity  than  that  wbich  re- 
sults irom  tieverrier's  researches."    (Nature.) 

Precision  tablet.— In  the  Monthly  Notices  for  December  there  will  be 
fonnd  tables  by  Mr.  Itambaut  for  tbe  reduction  of  Besscl's  precessiuna 
to  those  of  Struve. 

Astroaomieal  r^raction. — M.  Loewy  has  recently  communicated  to 
tbe  AcadSmie  des  8<^ences  an  account  of  a  method  wbich  he  considers 
to  be  especially  adapted  for  determining  the  constant  and  other  ele- 
ments of  refraction.  Tbe  principle  of  the  method  is  this:  A  frlasa 
prism  with  silvered  faces,  forming  a  double  mirror,  is  placed  in  front 
of  tbe  object  glass  of  an  equatorial.  By  means  of  this  arrangement 
the  images  of  two  stars  wbich  are  widely  separated  in  the  sky  can  be 
brought  close  together  in  the  focal  plane  of  the  telescope  j  tbos  oae 
star  may  be  at  the  zenith  and  the  other  on  the  horizon,  in  which  caae 
the  measured  distance  between  tbe  images  will  be  largely  affected  \^y 
refraction.  After  an  interval  of  three  or  four  hours,  when  the  stars  are 
at  an  equal  height  above  tbe  horizon,  and  when,  therefore,  the  effect  of 
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refraction  is  a  minimam,  tiie  distanee  between  the  ituageB  is  agcain 
ncasiired.  The  comparisoD  of  these  tvo  observatjona  gives  the  meana 
of  determining  the  amount  of  the  refraction  with  great  acenrao;.  It  is 
of  course  necessary  for  the  success  of  the  method  that  the  measures 
sbonid  be  absolutely  independent  of  every  possible  displacement  of  the 
apparatus  in  the  interval  between  the  observations.  This  resnlt  is  ob- 
tuDed  by  placing  the  dbnble  mirror  in  such  a  position  that  the  planes 
of  reflection  for  the  two  stars  coincide,  as  M.  L<Bwy  finds  that  nader 
these  circomBtances,  whatever  small -displacements  the  mirror  may  un- 
dergo, the  distance  between  the  images  in  the  field  of  the  tdesoope, 
joeasnred  in  the  plane  of  reflection,  or  the  projection  of  this  distance  on 
the  trace  of  the  plane  of  refiection  in  the  field,  remains  invariable.  M. 
Iffiwy  olaims  for  this  method  that,  ou  account  of  its  simplicity  and  tiie 
case  with  which  it  can  be  pat  in  practice,  itcompletely  solves  the  prob- 
Jeai  to  which  be  applies  it  A  few  experioaeuts  ought  to  show  whether 
it  is  capableof  affording  results  sofBciently  accurate  to  make  the  method 
of  practical  value.    {Obtervatory.) 

SIAB  CATiLXOGUES,  BTO. 

QUugow  catalogue. — "The  Glasgow  Oatalogne,*  recently  pablished 
by  Mr.  Bobert  Grant,  is  the  subject  of  a  very  detailed  review  by  Dr. 
Auwers  in  the  Viertfljahrsachrift  for  1884.  The  catalogue  depends 
npon  observations  made  since  1860  by  the  Ertel  meridian  circle,  and 
oomprebenda,  besides  some  hundreds  of  bright  stars  selected  from  the 
B.  A.  C,  more  than  6,000  telescopic  stars  from  Weisse's  first  cata- 
logue. The  stability  of  the  instrument  has  been  satisfactory,  although 
not  comparable  with  that  of  the  Greenwich  circle.  The  process  of  re- 
dnctioD  employed  by  Mr.  Grant  is  not  entirely  beyond  criticism.  Dr. 
Aowers  faas  undertaken  a  minute  comparison  of  this  catalogue  with 
that  of  tbe  Aitronomiache  Qeaellsohaft  in  order  to  determine  the  relative 
precision  of  Mr.  Grant's  positions.  He  finds  tbe  mean  error  of  these 
posidoDS  to  be  ±  0*-06  and  ±  0"-9  for  the  nnit  of  weight  (which  depends 
upoD  tbe  number  of  observations).  This  mean  error  being  0M)4  and 
0"-6  for  the  best  catalogues,  Dr.  Auwers  thinks  the  relative  weight,  one- 
half,  may  be  attributed  to  tbe  Glasgow  positions."  {Bvil.  Astron., 
March,  1885.) 

Cordoba  Zone  catalogue. — "  In  a  notice  in  the  (^ervatory  for  January, 
I88S,  devoted  to  Dr.  Gould's  zones,  Mr.  Downing  shows  the  high  valne 
of  ^a  great  work,  which  it  has  required  no  less  than  thirteen  years  to 
faring  to  completion.  We  already  owe  to  Dr.  Gould  the  Vratiometria 
Argtmtiata,  which  the  Boyal  Astronomical  Society  honored  in  1883  with 
its  gold  medal.  The  publication  of  a  general  catalogue  is  looked  for 
soon,  and  this,  with  tbe  catalogues  of  the  Gape  and  Melbourne,  will 
Bnasore  tbe  extent  of  onr  knowledge  of  the  southern  heavens. 
*  CatolopiB   of  0,416  ston  for  ttke  epoch  1B70,  tto.,  b;  Kobert  Grant.    OlMgow, 

leta.  4to.  , 
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"  The  zone  observatioos  were  oommenoed  in  1872.  The  total  nnmber 
of  observatioDS  is  more  than  105,000  for  73,160  stats,  between  — 23^  and 
— 80°  of  decliaation,  the  lowest  magnitade  being  Uie  10th.  The  Bepsold 
meridian  circle  is  reversible;  the  objeottve  has  an  aperture  of  122*^, 
acd  a  focal  length  of  1"<463 ;  the  divided  oirele  baa  a  diameter  of  0"-716, 
and  the  readings  wer«  made  by  means  of  foar  microscopes.  In  the 
zone  obeerratioos  It  was  tbe  rale  to  obeerve  the  transite  over  tliiee 
threads,  and  to  read  bot  one  miorosoope.  The  right  asoenaions  depend 
npon  the  pOHltions  of  Dr.  Ooold's  Aindamental  stars,  published  by  tbe 
Ooast  Snrrey,  and  nadir  obserrations  have  been  made  oononrrently  with 
observation^  of  polar  distance.  The  mean  error  in  right  asoeottion  is 
O'-062,  and  in  decUnation  0"-97.  The  observationfl  were  made  ander  tbe 
beat  conditions,  and  no  paina  have  been  spared  in  determining  acoorately 
the  instrnmental  errors  and  in  verii^ng  tbe  rednotions."  {BM,  jlafrom., 
Febroary,  1886.) 

The  stereotype  plates  of  this  catalogoe  have  been  placed  in  the  cos* 
tody  of  the  Aitromtmiaehe  OeseUK^u^fL  We  make  the  following  ex- 
tract from  a  letterof  Dr.  Oonld's  in  regard  to  the  matter:  "The  recently 
published  catalogue,  formed  from  the  Cordoba  Zones,  was  printed  from 
stereotype  plates,  in  order  that  any  errors  discovered  ap  to  tbe  last 
moment  might  be  corrected  before  the  work  should  be  actually  printed. 
The  plan  has  proved  snccessftil,  and  I  believe  the  catalogne  to  be  more 
than  oenally  correct ;  nevertheless,  a  considerable  nnmber  of  errors 
have  been  detected  since  it  was  printed,  and  a  list  of  these  will  soon  be 
sent  to  tbe  A$tronomia(A0  Naohriohten.  I  have  now  been  charged  by 
tbe  Argentine  Government  with  the  agreeable  duty  of  causing  tbe  re- 
cently detected  errors  to  be  corrected  apon  tbe  stereotype  plates,  and 
offering  these  to  the  Agironomische  Qe»eUnAaft,  for  its  acceptance,  in 
case  tbe  gift  should  not  be  considered  too  burdensome.  -  -  ~  It  ia 
of  coarse  understood  that  the  gift  of  the  plates  carries  with  it  tbe  fullest 
authority  for  the  A»tronomia<^  OeteUachttft  to  use  them  for  printing  a 
Dew  edition  whenever  it  may  see  fit." 

Oatalogu«  of  1,001  southern  ttara. — Volume  3  of  the  Publicationa  of 
tbe  Washbnrn  Observatory  contains  a  catalogue  of  1,001  stars  between 
18°  and  29°  39*  of  sonth  declination,  formed  by  Rev.  Father  Hageo 
and  Professor  Holden  from  a  series  of  2,161  observations  made  by  Pro- 
fessor Tacchioi  with  tbe  Pistor  and  Martins  meridian  circle  at  Palermo 
in  the  years  1867, 1868,  1869.    Tbe  observations  were  originally  pub- 
lished in  the  Bullettiiut  Meteorologico  del  B.  Osservatorio  di  Pe^emto 
fhim  April,  1867,  to  Joly,  1869,  where  the  apparent  place  and  epoch  are 
given,  and  Professor  Holden  says  that  the  existence  of  this  valuable 
material  became  known  to  him  through  the  admirable  Vade-Mocutm  ot 
M.  Hoozeau.    The  stars  observed  are  f^m  tbe  6th  to  tbe  9th  magnitade, 
and  the  magnitudes  appear  to  have  been  very  carefully  noted,  wbile  it 
ia  remarked  that  the  positions  are  excellent.    They  are  reduced  to  tha 
year  1 80OH),  bat  the  mean  epoch  of  observation  of  eaidi  atac  is  i4>peiided. 
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ProfesHjr  Holdeii  and  Father  Hagea  have  also  derived  the  places  of 
437BonthttrDtitaraforl850.0fromWaahiiigtoatran8it-circleobserTatioQ8, 
HQd  these  placet*  have  been  compared  with  positions  given  in  the  Cape 
Catalogue  for  18S0,  the  Cordoba  Zones,  aod  Tarnnll's  Catalogue  The 
comparisons  aie  printed  in  the  volame  referred  to  above,  and  will  be  of 
talne  in  dedacing  the  relations  of  the  varions  systems  adopted. 

The  "anonymous"  start  of  JamaU'*  Catalogue* — "  Prof.  B.  Millosevioh 
bag  pabliahed  a  nseftal  contribatioa  to  esact  astronomy  in  his  paper, 
StUUi  iSteBe  boreali  Jino  0—1°  inclitaivo  dette  'Anonymous'  del  Gaialogo  di 
Yamall  (Washington,  1878).    It  appears  that  between  the  limits  +90° 
and— 1°  declination,  Tamall's  Catalogue  contains  732  stars  which  are 
designated  as  aoonymoas.    Professor  Millosevich  bas  cwefntly  gone 
Ibroogh  these,  comparing  them  with  tbe  DM.,  or  with  the  catalognes 
of  WeiBse,  BQmker,  Strove,  Lalande,  or  Oeltzen's  Argelander,  and  haa 
succeeded  in  almost  every  case  (sometimes  by  making  conjectural  cor- 
rections to  Tamall'a  places)  in  identifying  the  star  in  the  Washington 
Oatalogne.    The  paper  also  contains  a  comparison  of  the  estimates  of 
magnitude  made  by  the  Washington  observers  and  by  Argelander  in 
tbe  case  of  these  aoonymoas  stars.    After  applying  a  systematic  cor* 
rection  of  +0-3  of  a  magnitude  to  Tamall,  Professor  Millosevich  flods 
that  there  are  33  stars  which  differ  by  0-9  of  a  magnitude  or  more  in 
the  two  catalognes,  and  gives  a  list  of  these  with  their  places  for  1860-0, 
aa  there  is  a  strong  presumption  that  they  will  prove  to  be  variables. 
Taken  in  conjonction  with  Holden's  List  of  Ermta  in  Yamall  {Astron. 
Saekr.,  Uo.  2561),  Professor  Millosevicb'a  paper  is  a  usefol  addendam 
to  the  Washington  Catalogue  for  1860,"    {Observatory.) 

Professor  Frisby,  of  the  Naval  Observatory,  is  now  at  work  upon  a 
third  edition  of  TamaVPs  Catalogue,  in  which  it  is  intended  to  correct  all 
the  errors  tbns  far  detected. 

Barvard  College  catalogue  of  1,213  stars  for  1876. — "This  catalogue 
matains  tbe  results  of  observations  made  during  the  years  1S70  to  1879 
with  the  meridian  circle  of  the  Harvard  College  Observatory,  tbe  stars 
observed  being  chiefly  those  required  for  the  revision  of  tlie  Burch- 
muttetttuff  for  tbe  zone  between  tbe  parallels  of  declination  +50°  and 
■^SSP.  Tbe  star  places  employed  as  points  of  reference  were  taken 
from  tbe  list  given  in  Publication  xir  of  the  Astron.  Qesellsckaft.  The 
right  ascensions  and  declinations  published  in  the  catalogue  are  de- 
rived from  a  discussion  of  the  results  obtained  during  the  whole  period 
eovered  by  tbe  observations.  They  are  given  in  tbcir  present  form  for 
the  purpose  of  making  them  immediately  available  in  advance  of  the 
pablication  of  the  volnme  which  is  to  fnmisb  tbe  details  of  the  investi- 
gatkm,  viz,  -volume  XT  of  the  Annals.  Tbe  observations  were  nearly 
aQ  made  by  Professor  Sogers,  who  bas  also  had  charge  of  their  rednc- 
tkn  and  publication, — a  statement  which  is  a  sufficient  gnarantee  for 
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the  accnracy  of  the  obaervatioDa,  and  for  the  thoronghnesa  of  the  re- 
ilDCtiotis."    {Obgertatory.) 

Cape  obgervatiotu. — Dr.  Gill  has  published,  in  one  volame,  the  Gape 
MeridiaD  Observations  1879-'81.  Daring  these  years  the  Cape  transit 
circle  was  employed  in  observing,  in  conjunction  with  Leyden,  a  list  of 
fundamental  stars  required  in  the  meridian  observation  of  the  stars 
between  declination  — 1°  and  — 20°,  contained  in  Schonfeld's  extension 
of  the  Jhtrokmuaterung.  In  addition  to  these,  two  further  lists  of  stars 
wer«  observed,  one  of  which  had  large  Z,  D.  at  the  Cape  and  small  Z.  D. 
at  Leyden,  the  stars  of  the  other  list  culminatiog  near  the  zenith  of  the 
Cape  and  at  small  altitudes  at  Leyden.  There  were  also  observed  dur- 
ing these  years  stars  which  were  employed  in  the  longitude  operations 
connecting  Aden  and  the  Cape.    {Observatori/.) 

Cape  catalogue  for  1860. — Dr.  Gill  has  ^so  recently  published  (no  date 
of  publication)  acatalogue  of  4,810  stars,  the  results  of  observations  made 
at  the  Boyal  Observatory,  Gape  of  Good  Hope,  from  1849  to  IS52,  under 
the  direction  of  Sir  Thomas  Maclear.  The  right  ascensions  were  ob- 
served with  DolloDd's  transit,  whicli  was  mounted  in  1828,  immedi- 
ately after  the  erection  of  the  observatory  bnildings.  The  north  polar 
distance  observations  were  made  with  the  mural  circle,  which  was 
mounted  in  1829.  "  No  proper  motions  are  given  in  the  catal(^ae,  and 
none  have  been  applied  to  the  star  places.  The  catalogue  therefore 
represents  the  places  of  the  stars  at  the  epoch  of  observation,  bat  re- 
duced to  the  equinos  ISSO-O."  For  the  purpose  of  determining:  sys- 
tematic errors  a  comparison  is  given  with  the  Gape  catalogue  for  1880, 
the  separate  results  being  given  in  a  column  marked  "  Gape  1880,  miittu 
Cape  1850." 

Fundamental  ttars. — At  the  meeting  of  the  Boyal  Astronomical  So- 
ciety on  March  13, 1885,  "Mr.  Downing  read  a  paper  on  the  star  places 
given  in  the  Nautical  Almanac.    The  star  places  in  the  Nauttoal  Alvta- 
nae  for  1884  were  derived  from  the  Sine-Tear  Catalogue,  while  in  1883 
and  preceding   years  the  Seven-Year  Catalogue  was  employed.      Mr. 
Downing  has  deduced  the  systematic  discordances  resulting  from  tlie 
change  of  catalogues.     In  considering  the  B.  A.'8  he  found  for  24  stars 
discordances  greater  than  0*-05,  their  mean  discordance  beinir  0*-064, 
which  seems  to  indicate  inaccuracies  in  the  proper  motions  employed. 
If  Dr.  Auwers's  results  for  these  stars'  proper  motions  are  subatit^ated 
for  those  of  Main  and  Stone,  the.  mean  discordance  is  reduced  to  0*-042. 
It  seems,  then,  desirable  to  adopt  the  proper  motions  that  are  tlie  re- 
sult of  Dr.  Auwers's  researches.    In  one  of  the  last  volumes  of  tbo  .Ber- 
liner  Jahrbuoh,  Dr.  Anwers  has  made  a  comparative  study  of  t,he  po- 
sitions of  fundamental  stars  contained  iu  the  principal  ephemeri<les,  in 
particular  the  Sautioal  Almanao.    He  shows  in  this  article  that  u  sofB- 
ciently  accurate  allowance  fbr  the  proper  motions  has  not  always  been 
made. 
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*'Mr.  DowDiogreftd  a  secoDdpaper  apontbe  K.A.'8of  tbeCape  cata- 
lognes  of  1850  and  1880.  He  haa  compared  tbe  B,  A.'s  of  the  catalogae 
of  1850  with  those  of  tbe  catalogue  of  1840,  those  of  tbe  catalogae  of 
1S80  with  tbe  Helfooame  catalogue  for  1870,  and  with  tbe  Cape  cata- 
logae for  1860.  The  resnlts  of  the  Gape  for  1850  and  1880  have  thus 
been  referred  to  the  mean  of  three  other  catalogues  (Melbofame,  1870; 
Cape,  1840  and  1860).  Hr.  DowDiog's  conclusion  is  that  tbe  discord- 
ances between  tbe  two  Gape  cat^oguea  for  1850  and  1880  should  not  be 
laid  to  the  account  of  the  latter  catalogae.  There  is  an  error  of  0*-l 
at  140O  polar  distaace."    {BulL  Attron.,  May,  1886.) 

UTem  metkodt  of  determining  the  co-ordinates  of  polart  without. the 
Mcrattty  of  knowing  the  inttmmentat  eongtanta. — According  to  tbe  nsual 
method  the  instrameDtal  eonetanta  are  determined  by  supposing  the 
co-ordiaatesof  oneor  two  polars  to  be  known ;  these  co-ordinates  are 
oorrected  from  time  to  time  by  the  combination  of  all  the  available 
pairs  of  observations  separated  from  each  other  by  twelve  boors;  these 
pairs  of  observations  are,  however,  rather  rare.  If  tbe  star  observed  is 
ajtoated  very  near  tbe  pole,  the  circle  that  it  describes  in  its  diurnal 
motirai  will  be  entirely  comprised  within  tbe  field  of  the  telescope,  and 
«videatly  observations  of  the  star's  position,  separated  by  four  hours, 
for  example,  may  take  tbe  place  of  those  separated  by  twelve  boars. 

M.  L<Bwy  gives  formnlie,  by  whose  aid  two  observations  separated 
by  an  interral  of  foar  hours  may  be  taken,  and  certain  geometrical  con- 
ditiona  indicated  by  his  theory  being  complied  with  the  whole  effect  of 
tiw  instrumental  errors  may  be  eliminated.  The  co-ordinates  of  polars 
may  be  thus  determined  with  a  high  degree  of  precision  and  quite  in- 
dependAittly  of  the  level,  azimntii,  and  collimation  errors,  as  well  as  of 
tbe  flexore  and  division  errors..    (Bull,  Astron,,  August,  1886.) 

Jmaaeuratsiet  due  to  tite  ute  of  the  utval  fomuila  in  Uie  reduction  of 
polar  atare.  A  method  of  observing  polar$  at  any  distance  from  f%«  rmri- 
AuNL — **It  is  sometimes  convenient  to  observe  circnmpolur  stars  when 
off  tke  meridian ;  the  ordinary  redaction  may  then  lead  to  erroneous 
nfolta.  Jd.  LcBwy  introdnces  a  simple  corrective  term,  by  employing 
vUdi  tiie  desired  accuracy  may  be  attained ;  the  computation  is  facili- 
tated by  a  nnmericd  talde  annexed  to  the  memoir."  {BuU.  A«(rott.,  April, 
188&) 

atar-ekart*. — In  the  Yi»rt«l^r9»ckrift  for  1884  Herr  Falisa,  in  speak- 
i>g  of  the  pnblication  of  Dr.  G.  H.  F.  Peters's  celestial  charts,  enters  into 
•owe  Interesting  details  concerning  the  different  processes  employed  in 
Ibe  eoostraetion  of  charts  to  be  used  in  searching  for  minor  planets. 
He  speaks  briefly  of  the  very  appreciable  differences  between  Dr. 
Patera's  estimates  of  magnitade  and  those  of  other  observers  when  the 
Mars  noder  consideration  are  below  the  tenth  magnitade.  Thns  Dr. 
Feter^s  eleventh  magnitade  stars  are  called  twelfth  and  thirteenth  mag- 
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uittide  l>y  Herr  Palina.     Herr  Pali8.v  made  biK  pstiuiates  with  a  12  incb 
telescope,  Dr.  Peters  with  a  13.d-iDGh.     Herr  Pnlisa  adds  that,  after         i 
bavJDg  ased  a  Sioch  telescope  at  Pola  for  a  loog  time,  be  fouDd  bimself 
quite  unable  to  estimate  magnitudes  witb  bis  12-iacb  for  aa  movh  as  a 
year  after  beginoiug  to  use  it,  tbe  differeocee  of  inteosity  between  tbe        I 
tenth  and  tbirteeuth  magnitadea  seeming  much  less  sensible  than  with        I 
the  6  inch.    Dr.  Peters's  twenty  charts  that  are  already  published  are 
remarkably  accurate,  according  to  the  careful  revision  of  tbem  made  by        I 
Herr  Palisa.    {Bull.  Astron.,  March,  1885.) 

Sointillation  of  stors. — The  instrnment  employed  daily  by  M.  Mon-       I 
tigny  consists  of  a  telescope  of  (M°-077  aperture,  which  contains,  in  front       i 
of  the  focuf,  a  circular  piece  of  glass,  capable  of  being  turned  more  or       I 
less  rapidly  about  an  axis  parallel  to  tbe  optical  axis  of  tbe  telescope; 
the  glass  plate,  when  slightly  inclined  toward  the  optical  axis,  causes       i 
the  laminons  rays  to  deviate  laterally,  and  when  it  is  very  rapidly  re- 
volved a  luminous  circnmference  appears  interrupted  by  colored  area, 
which  correspond  to  the  changes  of  color.    The  number  of  these  arcs, 
which  is  determined  by  means  of  a  micrometer  especially  adapted  for 
tbe  purpose,  in  which  are  two  cross-threads  comprising  an  aliqnot  part 
of  the  circnmference,  divided  by  the  number  of  revolntions  made  by  tbe       i 
plate  in  one  second,  gives  the  number  of  changes  per  second  of  the       l 
star's  color.  ' 

Dufoor  seems  to  have  been  the  first  to  make  a  regular  series  of  obser- 
vations of  the  changes  of  color  in  stars.    Without  any  especial  iostra- 
ment,  simply  comparing  the  stars  among  themselves  (as  is  often  doDO      . 
for  variable  stars)  Dufour  came  to  the  following  eonclnsions : 

(1)  Bed  stars  scintillate  lees  than  white  stars. 

(2)  Excepting  near  tbe  horizon  the  scintillation  is  proportional  to 
the  product  obtained  by  multiplying  the  thickness  of  tbe  air  traversed 
by  tbe  luminons  ray  by  the  astronomical  refiraction  of  the  altitude  aoder 
consideration. 

(3)  Aside  from  the  influence  of  color  there  are  essential  differenoes  in 
the  scintillation  of  different  stars,  which  seem  to  depend  upon  the  stars 
themselves. 

The  second  law  is  important,  as  it  permits  of  reducing  all  observa- 
tions to  the  same  zenith  distance  (the  angle  of  60°  has  been  adopted). 

M.  MoDtigny  has  confirmed  the  results  of  tbe  Swiss  investigator  by 
means  of  bis  scini illoraeter,  and  has  farther  shown  on  what  the  scintU- 
lation  of  stare  muy  depend.  According  to  the  work  of  Secchi,  Ha^frins, 
aud  Miller,  the  stars  are  arranged  in  two  great  classes :  White  or  bloe 
stars,  liko  Siriua,  whose  spectra  show,  in  particular,  hydrogen  bands ; 
yellow  stars,  like  the  snn,  with  spectra  containing  nnmerons  ftne  limH 
{magnesium,  sodium,  &c.).  In  grouping  bis  observations  M.  U ODt4gtiy  I 
affirms  that  both  for  Dnfour  and  himself: 

"  The  stars  wboHe  spectra  are  characterized  by  dark  bands  and  bUuik 
lines  scintillate  less  than  stars  whose  spectra  are  composed  of*  numor- 
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008  fine  lines  and  much  leas  than  those  whose 'epeotra  present  some 
principal  rajs." 

Collecting  bis  observations,  M.  Montigny  has  formed  a  Catalogue  de 
Biimtiilatvmdetprincipalea  ^toiles  of  the  nortbeni  heavens. 

The  most  original  part  of  M  Montigiiy's  researches  concerns  the  iu- 
floence  of  the  state  of  the  atmosphere,  of  t«rreetnal  magnetism,  and 
of  aorone  npon  ecintillation.  Without  eutmng  into  details,  we  would 
apta^  of  the  fact  that  the  author  has  taken  note  of  some  of  the  charac- 
teristics of  the  lumiootis  curve  of  the  scintillometer ;  besides  the  in- 
tensity already  defined,  he  now  observes  the  aspect  of  the  circular  area, 
vfaich  appears  sometimes  regalar  (in  clear  weather),  sometimes  diltnse, 
enrved  or  broken  (daring  a  rain) ;  he  also  observes  tbe  differeDt  colors 
K«u  in  the  sdntillometer,  which  are  quite  bright  with  a  clear  sky.  M. 
HoDtigny^s  article  closes  as  follows : 

"That  which  exercises  the  most  marked  influence  upon  scintillation 
and  moet  modifies  its  cbaracteristice  is  the  presence  in  the  atmosphere   ■ 
of  a  greater  or  less  qoaotity  of  water,  whether  disseminated  in  the 
form  of  vapor  or  falling  in  the  form  of  rain  or  snow." 

M.  Uoutigoy  is  of  the  opinion  that  the  continued  stndy  of  scintilla- 
tion will  furnish  asefnl  data  for  weather  predictions.  {BuU.  Antron., 
Aogost,  1886.) 

ST^LLAB  PARAIXAX. 

Heliometer  determinations  ofttellar  parallax  in  the  southern  hemisphere, 
by  David  GiU  and  W.  L.  Elkin  (Mem.  B.  A.  8.,  Tot.  48,  Part  I,  194 
pages). — Tbe  heliometer  has  an  aperture  of  4  inches,  and  is  fully  de- 
acribed  in  tbe  Dan  Ecbt  Pablicatioug,  vol.  ii.  The  only  modification 
made  by  Dr.  Gill  to  this  instmment,~>whieb  be  had  already  employed 
in  1874  at  Maaritios,  at  the  time  of  tbe  opposition  of  Jnao,  and  in  1877 
m  his  expedition  to  Ascension  Island  at  tbe  time  of  the  opposition  of 
Mars, — was  in  the  rotation  of  tbe  tube  in  its  cradle. 

Tbe  plan  adopted  may  be  explained  iu  a  few  words.  To  refer  tbe  star 
that  is  being  investigated  to  neighboring  stars  situated  symmetrically 
with  reference  to  tbe  first  star,  near  the  major  axis  of  the  paratlactio 
ellipse  and  differing  little  in  magnitude ;  to  reduce  tbe  brightness  of  the 
■tar  to  be  investigated  sufficiently  for  its  image  to  be  comparable  with 
those  of  the  comparison  stars,  by  means  of  wire  screens ;  finally,  to  sab- 
■titute  differential  measures  for  absolute  ones,  grouping  tbe  successive 
obso-vattons  in  sncb  a  way  as  to  obtain  the  distances  of  the  principal 
ttar  from  tbe  two  other  stars  at  the  same  instant,  and  consequently  so 
■■  to  obtaJD  tbe  relation  of  tbe  difierence  of  tbe  distances  to  tbeir  sum 
wftboQt  bringing  in  the  absolute  valne  of  the  scale. 

It  seems  probable  that  systematic  errors  will  be  tlius  almost  entirely 
snnded,  especially  if  several  observers  combine  tbeir  results.    Let  us 
eoBsder  tbe  operations  in  detail,  taking  a  Centauri  as  an  exampla 
There  was  an  unoeual  difSculty  in  this  case,  a  Ceutanrl  being  a  doublr 
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Star.  The  screen  employed  reduced  ai  to  tbe  magoitacle  8^,  aiid  rondered 
it  iioposfiible  to  distinguish  aj,  bat  at  the  same  time  tbe  measores  of 
<)istances  from  stars  fainter  than  7-S  magnitude  conld  not  be  so  weil 
made  with  a  4-incb  heliometer.  However,  the  16  measares  forming  a 
complete  obaervation  are  always  made  as  follows:  Each  distance  is 
mcasnred  twice  for  the  sake  of  eliminating  the  constant  error  of  tbe  in- 
dex, commencing  with  one  of  the  stars,  say  a,  then  passing  to  /3,  tam- 
ing tbe  tabe  180°  in  its  cradle,  taking  /3  again  and  then  a  to  complete 
the  series.  The  sam  and  difference  of  tbe  distances  of  a*  Centanri  from 
tbe  first  pair  of  stars  chose^  by  Mr.  Gill  have  tiie  following  parallactic 
factors: 

a  +  fi,  0-011  B  cos  {&—  96O-0), 

a  -  j9,  1-881  R  cos  (0^-3470-3); 
B  and  &  indicating  the  radius  vector  and  tbe  snn's  longitude ;  tbe  max- 
ima and  minima  of  the  parallax  for  a — /9  occur  upon  March  7  and  Sep- 
tember 10. 

We  may  pass  over  all  that  refers  to  the  various  corrections,  tbe  errors 
of  the  screw,  refraction,  tbe  proper  motion  of  a  Centauri  and  aberra- 
tion ;  it  will  snfflce  to  say  that  in  adopting  for  the  sum  of  the  distances  a 
mean  valne  derived  from  all  the  observations,  the  distances  and  their 
differences  were  reduced  to  a  normal  scale,  and  the  only  qneetion  now  is 
whether  these  differences  are  not  affected  by  systematic  errors  iaberent 
in  the  observer.  It  might  be,  for  example,  that  the  observer  would  ia- 
sensibly  change  his  method  of  proceeding,  thusintrodncioga  term  pro- 
portional to  the  time,  bnt  the  personal  error  might  also  depend  upon  the 
hour  angle  if  one  observed  to  tbe  east  or  to  the  west  of  the  meridiaa, 
and  at  a  greater  or  less  distance  from  it,  and  in  passing  ii-om  one  posi- 
tion to  another  a  discontinuity  might  occur.*  Mr.  Gill  used  a  reverslD^ 
prism  for  Mars  in  1877  for  the  sake  of  eliminating  this  last  cause  of 
error,t  and  he  regrets  not  having  continued  its  use,  and  avoiding  thus, 
as  he  says,  so  mach  labor.  The  observations  commenced  July  6, 1381., 
and  were  coutiuued  regularly  until  April,  1882,  when  the  existence  of  a 
systematic  error  depending  upon  the  hour  angle  became  evident.  After 
this  the  conditions  under  which  the  observations  were  made  were  cai«- 
fully  noted,  and  it  was  possible  to  recall  tbe  conditions  of  the  greater 
part  of  the  preceding  observations. 

There  are  four  series  of  observations  for  a  Centauri — two  by  Mr.  GiU_ 
and  two  by  Mr.  Elkin — with  four  pairs  of  compariaon  stars.  One  of  tb« 
first  facts  to  be  proved  is  the  impossibility  of  treating  the  observations 
of  each  series  as  a  whole.  Mr  Gill's  diagrams  prove  this,  aa  do  al«o 
Mr.  Elkiu's  numbers  (giviug  his  ol)servatious  eqnal  weights,  Mr.  Blfcizk. 

*  It  is  known  that  observatioaa  of  the  nadir  and  meaaurra  of  the  deoUnatiiMk  a^  ^ 
star  nben  between  two  threada  are  influenced  by  the  positiOD  of  the  obaerrw. 

I  Dr.  SeetigeibasaIgoreo«Dtl;recomiDeiided  tbe  nseof  snob  apriBni(BMlI.<fitr«R.  v^ 
p.  450).  We  believe  that  one  haa  been  emplof ed  M  tbe  obaervatoij  of  Leydaa  Ibv  ^ 
long  time. 
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foniid  from  hia  two  Beriee  tbe  values  0"-66  and  0"-55  instead  of  0"-75). 
It  seems  best,  theu,  to  represent  the  inflaence  of  tbe  syetetnatic  error 
by  A  trigonometric  series  deiieiiding  upon  the  angle  formed  by  tbe  di- 
rection of  tbe  measureB  witb  the  vertical,  or  more  simply  to  admit  for 
each  position  of  thbeye  a  constant  error,  varying  slightly  with  the  hoar 
HDgle.  Mr.  Elkin  proceeds  thus,  and  his  idea  seems  very  rational.  It 
IB  poeuible  thut  Mr.  Gill's  second  series  of  observations  might  be  repre- 
sented in  the  same  way  withont  introdacing  any  hypothesis  concerning 
Che  orbital  motion  of  a  Gentanri. 

After  having  given  an  idea  of  tbe  d^cate  questiona  which  Mr.  Gill 
aod  Hr.  Elkin  have  had  to  solve,  It  romains  to  present  the  results  ob- 
tained: 
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tt  is  known  that  tbe  o1>8erTatory  at  tbe  Cape  will  possess  in  two  years 
fhnn  now  a  7-inch  beliometer,  while  Mr.  Elkin  has  at  bis  disposal, 
U  Tale  College,  the  most  beautiful  beliometer  known  to-day  (6  inches 
apertnre).  It  is  quite  possible  that  within  t«n  years  stellar  astronomy 
Day  be  enriched  by  discoveries  of  the  greatest  value.  (O.  Gallandrean, 
in  fuU.  Matron.,  Jannary,  1886.) 

Paraltax  of  *0c?  ^ridani.— Professor  Hall  publishes  in  No.  2682  of 
tbe  Artronomuche  Nachrichten  the  results  of  observations  made  in  1883 
and  1884  to  determine  the  asnual  parallax  of  the  star  40  o>  Eridam. 
The  principal  star  of  this  system  has  a  proper  motion  of  i"  a  year ;  and, 
M  a  distance  of  82",  there  is  a  double  companion,  which  has  tbe  same 
proper  motion,  while  nearly  between  them  is  a  small  star  which  does 
not  move.  Professor  Hall  finds  for  tbe  parallax  of  40  Eridani,  tr  = 
0"-223±0"-O208,  a  resalt  rather  smaller  than  might  have  been  ex- 
pected, bat  one  which  he  oooalders  worthy  of  considerable  confldeoce. 
PairaUax  of  S  2398  (P.  M.  2164).— Dr.  Lamp,  of  Kiel,  has  inves- 
tigated* the  annual  parallax  of  this  doable  star,  the  components  of 
vlaefa  are  S-2  and  8-7  magnitade,  according  to  W.  Strave,  and  for  the 
epoch  1832*17,  distance  12"-120,  and  position-angle  1340-37.  Later  meas- 
nea  l^  MadleT.Dembowski,  and  Engelmann  show  a  change  of  relative 
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poBitioii,  but  of  Bucb  small  amoaut  ae  to  defeat  any  attempt  at  the  de- 
termmation  of  an  orbit  Ttie  stars  have  a  common  proper  motion  of 
about  — 0*-1726  iu  right  ascension  and  +  I"-89Q5  io  declination,  and  this 
pecoliarity  led  to  the  suspicion  of  a  measurable  parallax.  The  com- 
parisoD  Btars  nsed  by  Dr.  Lamp  were  DM. +59o,1913,  and  1919,of  94 
and  7-8  magnitude,  respectively,  and  the  mean  resalt  obtained  is 

ff  =  0"-34  rt0"-034 

The  position  for  1885  is  B.  A.  =  18»41'<-6 ;  Deo).  =  -^  690  27'. 

DOUBLE  StABS. 

The  orbit  of  61  Cygni.—Piot  0.  F.  W.  Peters,  of  Kiel,  has  published  in 
Kos.  2708-9  of  the  Astronomisohe  Nachrichten  an  elaborate  determiaation 
of  the  orbit  of  the  double  star  61  Cygni.    This,  as  he  remarks,  bad  not 
hitherto  beeu  satisfactorly  accomplished,  although  very  numerous  obser. 
vatioDS  have  been  made,  extending  over  an  interval  of  more  than  one 
hundred  and  thirty  years,  principally  on  acconnt  of  the  peculiarity  that 
the  apparent  path  of  the  companion  star  is  very  nearly  rectilinear  in 
direction  and  uniform  in  amount,  seeming  to  indicate  that  the  apparent 
motion  of  the  double  star  is  common  to  both  components,  and  that 
there  is  no  perceptible  motion  of  one  with  reference  to  the  other.     -     -     - 
The  most  recent  investigation  is  that  of  Prof.  O.  Struve,  published  in 
the  twenty-seventh  volume  of  the  Memoirg  of  the  Imperial  Academy  of 
St.  Petersburg,  in  1880,  which,  founded  on  the  observations  (carefclly 
cleared  ftx>m  systematic  errors)  made  at  Dorpat  and  Fulkowa  in  the  fifty 
years  from  1828  to  1878,  represented  them  by  a  eircalar  orbit.    This, 
however,  proceeded,  as  Professor  Peters  points  out,  on  the  inadmissible 
assumption  that  the  angular  velocity  of  the  star,  with  regard  to  the 
center  of  tbe  circle,  was  uniform.    Before  commencing  the  present  io- 
vestigation,  he  reduced  all  the  available  observations  to  a  common 
epoch  (the  beginning  of  1850).    It  soon  appeared  that  it  was  not  pos- 
sible, on  account  of  the  very  small  curvature  of  the  path,  to  obtain  an 
elliptic  orbit  by  the  application  of  the  ordinary  methods.    Professor 
Peters  therefore  determined  in  the  first  place  the  circular  orbit  whicb 
should  best  represent  the  observations,  and  proceeded  afterwards  to 
deduce  an  elliptical  one.    The  eccentricity  of  this  ellipse  is  0-17,  corre- 
sponding to  an  eccentric  angle  of  10°,  and  the  semi-major  axis  29"-48. 
The  period  of  tbe  companion  star  in  the  elliptic  orbit  thus  calculatecl 
amounts  to  7826  years.     If  the  path  be  accepted  as  thus  calculated  by 
Professor  Peters,  it  becomes  possible  to  determine  an  approximate 
value  of  the  sum  of  the  masses  of  the  components.    This  he  finds  to  'be 
0-826  or  0-266,  in  terms  of  tbe  sun's  mass  according  as  0"-37  or  0"-54  l>« 
taken  as  the  parallax  of  the  star.    As  a  mean,  therefore,  the  sum  of  Uk^ 
masses  would  be  equal  to  about  half  the  mass  of  the  sun,  whilst  t.he 
mean  distance  of  the  two  stars  IVom  each  other  would  be  alwut  seventy 
times  that  of  the  earth,  or  two  and  one-third  times  that  of  Keptim^, 
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from  the  BOH.  It  is  not  possible  as  jet  to  draw  aoy  oonclosioB  with  re- 
gaid  to  the  distribntion  of  the  whole  mass  between  the  components, 
or  of  the  position  of  the  center  of  gravity  of  the  system.  Peters  has 
eompnted  from  his  elements  the  following  ephemeris : 

Epoch 1885-0  18860  1887-0  1888-0 

Position 1190  W  120°  7'         120°  31'  120°  5^ 

Distance 20"-60  20"-71  20"-81  20"-92 

i)ow6l0  Btar  mflomrM.— Nos.  2662-63  and  2677-78  of  the  Astrorumiacke 
Ifadiriekten  contain  a  series  of  measures  of  donble  stars  made  by  Herr  - 
R.  GogelmaoD  daring  the  years  1882-'84,  preceded  by  a  comparison  of 
tbe  differences  between  the  observer's  positions  and  distances  of  a  nnm* 
ber  of  stars,  with  those  measured  by  Dembowski  and  Asapb  Hall,  and 
by  other  particnlars  beaiing  upon  his  own  resnlts.  For  several  of  the 
note  interesting  binaries  the  following  epochs  are  given: 

Cwtor 1B82-88  234-3  6-56 

CC«acri 1884-28  67-0  0-94 

MLeoDii 1684-23  91-4  0-66 

t  VnmUMioiiM 1884-41  249-fi  l-W 

^Ylwm^ia 1883-07  155 -fi  5-23 

ConuB  BennieM 1682-93  19-2-1  0-66 

{BooUi 1884-45  206-6  3-65 

Another  important  series  of  double-star  measures  will  be  fonnd  in 

Aitronomiaohe  Nackrioktetiy  2684r-86.     They  ore  communicated  by  M. 

Perrotin,  of  the  Nice  Observatory,  and  are  in  continuation  of  the  obser 

vationa  published  in  Nos.  2529  and  2559-60. 
The  series  of  micrometrical  measures  of  doable  stars  made  at  the 

^Teaiple  Observatory,  Bngby,  is  continued  in  a  "Fourth  catalogue," 

pablished  in  volnme  IS  of  the  Memoirs  of  the  Royal  Astronomical  So- 

dety. 
A  eauta  (tf  tsttematie  errora  in  meaaurea  of  double  atara. — M.  Bigonrdan 

(BiM.  Agtron.,i,i3S)  has  recently  pointed  outapossiblecans&of  system- 
atic error  in  observing  position  angles.  In  the  case  of  the  Secretan 
equatorial  of  0"  -305  apertnie  of  the  Paris  Observatory,  he  finds  that 
the  dif&action-rings  surrouodiug  the  images  of  the  brighter  stars  are 
diseontinaoas;  so  that  when  the  objective  is  turned  tbrongh  180c>  round 
its  optical  axis,  as  in  observing  east  and  west  of  the  meridian,  there  is 
SDfflcieot  difference  in  the  relative  appearance  of  the  components  of  a 
doable  star  to  cause  systematic  errors  in  the  observed  position-angles. 
And,  in  fact,  from  a  series  of  experiments  which  M.  Bigonrdan  has  car- 
ried out  with  this  instrument,  he  finds  that  there  are  considerable  dif- 
bnaom  in  the  poeitiou-angles  measured  under  the  same  conditions  by 
the  same  observer,  and  within  a  few  minotes  of  each  other ;  so  that  the 
fine  joining'  the  stars  makes  moch  the  same  angle  with  the  line  joining 
the  eyes  (alwayi  horizontal)  in  the  two  cases,  one  being  east  of  the  pier 
Md  the  other  west.  M.  Bigonrdau  points  ont  that  the  errors  cannot  be 
I  by  determination  of  personal  errors  from  observations  of  art!- 
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flcial  etnrs,  since  in  these  latter  meaaares  the  stare  alone  are  moved, 
and  not  the  objective.    It  would  be  desirable,  then,  for  observers  who 
possess  telescopes  monatedin  what  is  generally  known  as  the  "  German" 
manner,  and  having  encb  a  defect  as  ia  described  by  M.  Bigoardan,  to 
have  the  tnbe  of  the  telescope  made  movable  ronnd  it«  optical  axis, 
and  to  form  each  measure  of  jKtsition-angle  from  the  mean  of  six  madi 
in  six  positions  of  the  objective  differing  by  60°.    As  this  woold  b 
practicallj'  impossible  in  the  case  of  large  instniments,  M.  Bigonrda 
suggests  that  observers,  commencing  a  series  of  observations  of  doab' 
stars  with  telescopes  of  any  considerable  size,  shoald  torn  the  object]' 
through  dtp  at  the  commencement  of  each  year  and  remeasare  the  sai 
pairs  as  in  the  preceding  year,  and  to  continue  this  process  until  ea 
pair  has  been  measured  in  the  six  iiositions  of  the  objective.    {Obaer 
Uyry,  ^arch,  1885.) 

.  IVtwyoM.— In  the  Vtertelfakrasekrift  for  1884,  Hetr  Seeliger  reviev 
work  on  Proeyon  by  L.  Struve.  The  work  is  a  discussion  of  two  si 
of  observations  of  Procyoo  made  at  Pulkowa  since  1851,  and  hat 
appeared  iu  the  Memoirs  of  the  Academy  of  Sciences  at  St.  Peters) 
It  is  hanl  to  tell  whether  these  observations  confirm  Dr.  Aawers'  r 
(a  circular  orbit  with  a  radius  of  1"'00) ;  they  appear,  on  the  whc 
indicate  motions  of  a  smaller  amplitude. 

0  Cygni,  Albireo. — The  December  number  of  UAstronomie  car 
an  article  on  this  star  in  which  a  singular  mistake  occurs.  /3  0,i 
Flamsteed's  6  Cygni,  and  M.  Flammarion  has  t>een  misled  by  t 
comstauce  into  identifying  it  with  Bode's  6  Cygni,  which  latf 
Professor  Ball  observed  for  annual  parallax  a  year  or  two  ba- 
found  for  it  a  valae  of  about  half  a  second.  The  star  observed  ' 
lessor  Ball  is  called  6  (B)  Cygni,  as  being  the  second  of  the 
Cygni  being  a  double  star.    (Observatory.) 

VARIABLE,  MEW,  OB  TEHFOKABY  STABS. 

Q&r'^s  catalogue  of  suspected  variables.* — This  catalogue  m; 
garded  as  complemental  to  the  Catalogue  of  Known  Variable 
tbfi  same  author,  which  was  read  before  tlie  Royal  Irish  Acad 
uary.28, 1884.     It  contains  a  list,  including  lettered  namlx 
stars  in  which  some  change  of  magnitude  is  suspected.    Tbi 
tabulated  in  order  of  Itight  Ascension  for  the  epoch  1880-0, . 
arate  columns  are  to  be  found  particulars  of  the  supposed 
magnitude  and  the  authority  on  which  the  supposed  change 
the  notes  and  observations,  by  which  the  catalogue  is  fi 
given  particulars  of  the  history  of  each  star,  together  with  • 
by  the  author  of  such  stars  as  have  received  attention  ttoi 

'  A  Catalogae  at  Stispeoted  Variable  Stars,  with  Notaa  moA  01 
Qore,  M.  B.  I.  A.,  F.  B.  A.  8.  A  paper  reaa  befote  the  Bojvl  ~~ 
1884. 
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Sew  variable  in  Fu^>«ct(Ia.— Mr.  Edwio  F.  Sawder  faas  foand*  that  ' 
the  star  D  M.  +  21°,  3890  ia  an  interestiug  variable  of  the  tf  Aqnilie 
type.  From  a  preliiniDary  redactioa  of  tfae  few  observations  thus  far 
obtained  a  light  curve  has  bees  formed,  indicating  strongly  that  liie 
period  will  not  vary  mach  from  4^  days.  The  approximate  limits  of 
flnctoation  are  from  6-6  to  6-7  mag.  The  star  is  not  in  Argelaudei'a 
Uranometria  Nova;  in  Sei»  it  is  6-0;  in  Harvard  Photometry  and  the 
Durchmusterung  64,  It  is  close  to  Uie  star  32  VulpecoliB,  which  bos 
been  suspected  of  variability.  The  position  of  the  new  variable  foi 
1885-0  is:  E.  A.  20"  45»'  19^4;  Dec!.  +  270  42'-3. 

New  variable  in  Cetua. — Mr.  Sawyer  also  reportst  a  new  variable  in  the 
constellation  Cetas.  Tho  Qtar  was  first  observed  on  December  16,  tSSl, 
and  noted  as  7th  magnitude.  On  Jannary  10, 1885,  it  had  decreased 
about  a  magoitade  in  brightnew,  and  by  February  10  it  was  barely 
visible  in  a  field-glass,  or  it  was  of  aboat  9K>  magnitude.  An  observa- 
tion on  March  5,  by  Mr.  Sawyer  and  Mr.  Chandler,  with  a  C-inch  equa- 
torial, made  the  star  of  10}  magnitude.  The  position  for  1855-0  is: 
E.  A.  2''  26"  45»;  Decl. — 13°  47',  and  the  star  appears  to  be  identical 
withS.  DM.  — 130,479.     {Astron  Naehr.,  2691.) 

Variability  0/ D  M. — 1°,3553. — Dr.  Valentiner,  director  of  the  Karls- 
mbe  Observatory,  has  detected  a  slight  variation,  of  about  0-5  magni- 
tude, in  the  brightness  of  this  star. 

Variaile  in  Una  Minor. — Dr.  Saforik  has  carefully  observed  a  star 
given  in  Professor  Pickering's  second  list  of  stars  with  remarkable  speo- 
tra  and  there  noted  as  variable;  and  he  has  found  a  mean  period  of  337 
days  with  the  epoch  of  maz.  1883  August  1, epoch  of  min.  ISSSKovem- 
ber  26.  The  star  is  red,  and  gives  a  banded  spectrum.  X'rofeasor  Sa- 
forik has  designated  it  "K  TJtbk  Minoris,"  as  the  first  variable  known 
to  him  in  tfae  constellation  Ursa  Minor. 

ObaervationB  of  variable  etara  in  1884. — ^^In  the  Proc*  Amer.  Aoad^  vol. 
xXy  p.  393,  Professor  Pickering  gives  a  concise  bat  clear  view  of  the 
progress  of  observations,  in  Europe  as  well  as  in  America,  of  thie  ioter- 
esting  class  of  objecto  during  the  year  1884.  The  following  observers 
have  co-operated  with  Harvard  College  in  this  important  branch  of  aa- 
troDomical  research,  viz,  Backhouse  and  Enott  in  England ;  Dante, 
Hartwig,  Safarik,  and  WilsiogOD  the  continent  of  Europe;  Badie,  H»- 
gen,  Parkhurst,  and  Sawyer  In  the  United  Stat«s.  Professor  Pickering 
gives  alist  of  abont  150  variables  which  have  been  observed  dorlDi^  the 
year,  with  the  number  of  nights  on  which  each  star  was  observed  by  the 
astronomer  whose  designation  is  attached  to  the  number.  It  ia  hoped 
that  observers  of  variable  stars  willcootioue  to  furnish  accounts  of  their 
work  dnring  each  year  as  soon  as  possible  after  its  close.  It  is  desira- 
ble that  these  accounts  should  beiecelved  at  the  Harvard  College  Ob- 
servatory as  early  as  February  1  of  the  following  year.  {Obtervatory.) 
■  Attnm.  Naehr.,  270A.         "  i  Attnm.  Nadir.,  KW. 
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The  new  star  in  the  great  nebnla  of  Andromeda. — Tbe  HStroiiomtcal 
f  vent  that  attracted  the  most  widespread  attention  in  tlie  year  1885,  or 
perhaps  in  several  years,  was  the  telegraphic  announceinent,  ou  Angnst 
31,  by  Dr.  Hartwig,  of  the  Dorpat  Observatory,  of  bis  discovery,  on  the 
previons  evening,  of  a  new  star  in  the  great  nebula  of  Andromeda. 

The  foHowiug  account  of  this  "Nova  ADdromedse"  is  taken  from  a 
paper  'read  by  Prof.  Asaph  Hall,  at  the  meeting  of  the  Philosophical 
Society  of  Washington,  on  Febniary  13, 1886.  Further  details  of  the 
obeervatiooB  mnst  be  deferred  to  another  report. 

Dr.  Hartwig  "bad  snspected  some  change  in  the  uebnla  as  early  as  the 
30th  of  Aagnat,  bat  bad  weather  and  a  lack  of  instrumental  meaua  for 
making  tbe  matter  certain  deferred  the  annonncement  antil  the  31st. 
From  tbe  varions  estimates  at  that  time  tbe  star  was  probably  a  little 
brighter  than  the  7tb  magnitude,  or  jnst  below  the  limit  of  visibility 
(0  the  naked  eye.  Tbe  aQDonucement,  of  course,  turned  a  host  of  ob- 
servers to  the  new  star,  and  many  erroneons  estimates  and  statements 
were  made.  Some  observers  estimated  the  brightness  far  too  grent, 
nnd  several,  on  accoaot  of  errors  in  the  observations,  announced  that 
the  new  star  was  moving  with  an  enormous  velocity.  It  required  the 
lapse  of  a  few  weeks  to  clear  away  and  correct  all  this  error. 

"After  Dr.  Hartwig's  announcement  it  appeared  that  several  others 
had  seen  the  new  star,  bat  for  some  reason,  perhaps  want  of  familiarity 
with  this  nebnlaand  lack  of  confidence  tbatanew  star  bad  really  appeared, 
they  did  not  make  a  public  annonncement.  Thus  tbe  Baroness  Pod- 
manicxkj,  of  Eastern  Hungary,  saw  tbe  new  star  on  August  22  or  23 
with  a  3)-iDch  comet-seeker,  and  called  the  attention  of  a  visitor  to  it, 
bat  tbey  do  not  seem  to  have  been  certain  that  the  object  was  new.  This 
lady  looked  at  tbe  nebula  on  August  13,  and  did  not  see  tbe  new  star. 
Mr.  H.  S.  Moore,  of  McElnney,  Tex.,  saw  tbe  new  star  on  Angnet  30. 
Tbe  drcamstances  indicate  that  this  is  a  bona  ^«  observation.  A  really 
iodependent  discovery  was  made  by  Freiherr  von  Spiessen,  of  Winkel, 
in  Bheiag&a,  who  found  the  new  star  on  August  30.  -  -  -  -Mr.  Isaac 
W.  Ward,  of  Belfast,  Ireland,  claims  that  he  saw  the  newstar  on  August 
19,  when  it  was  of  the  0}  magnitude.  Finally,  Prof.  Lndoric  Qrelly,  of 
Booen,  says  that  he  saw  the  new  star  on  the  17tb  of  Augnst,  and  showed 
it  to  several  fHends  and  visitors.  On  the  other  hand,  Mr.  Tempel,  of 
Fknence,  Italy,  who  has  done  much  work  on  nebulfe,  and  who  is  vetl 
aeqnainted  with  tbe  great  nebula  of  Andromeda,  says  that  be  is  con- 
fident that  tbere  was  no  star  in  tbe  place  of  tbe  new  oue  wLich  was 
etsHy  visible  in  his  telescope  on  the  15th  and  16th  of  August.  This 
tettimoDy  ia  important  and  serves  to  fix  the  time  of  the  appearance  of  the 
MM,  or  at  least  the  time  it  became  an  easy  object  in  telescopes,  within 
very  narrow  limits.  This  time  must  have  been  between  the  16th  and 
%fa  of  Aognst,  1885.  It  is  prol)aMe  that  the  star  increased  rapidly  in 
brightness,  aince  on  August  31  it  was  of  tbe  7tb  magnitude.    It  never, 

■  See,  ftlM,  Jmer.  J.  Sd.,  3  aer.,  vol.  31,  p.  29»-303.  T!^  ' 
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I  tbink,  became  mnch  brighter,  thongb  atatemeDto  were  made  early  in 
September  that  it  was  of  the  2d  or  3d  maprnitade  and  easily  visible  to 
the  naked  eye.  Its  diminDtiou  of  bn(;btues8  began  aboat  Aagnst  31, 
and  Uaa  gone  on  pretty  steadily  nntil  the  present  time  [Febrnary, 
1886].     .    -     . 

"At  first  the  position  of  the  new  star  was  confounded  with  that  of  the 
bright  point  of  the  nebnla,  and  as  this  mistake  added  interest  to  the  diB- 
covery  it  was  some  time  before  it  could  be  generally  corrected.  -  -  - 
The  assumption  of  any  intimate  physical  connection  of  the  new  star  with 
the  nebnla  has  been  given  np  by  Vogel,  of  Potsdam,  and  Hasselberg,  of 
Pulkowa,  who  have  examined  its  spectrum.  Within  the  limits  of  t^U 
nebula  there  can  be  coonted  from  fifteen  hnndred  to  two  thonsiuid  tele- 
scopic stars,  and  one  of  these  has  proved  to  belong  to  the  class  of  tempo- 
rary stars,  so  called,  of  which  we  have  records  of  from  20  to  30.  Wliat 
caoses  thesestars  suddenly  to  flame  out  and  then  to  fade  gradnally  away 
we  do  not  know,  and,  so  far  as  I  know,  there  is  hardly  a  plausible  theory. 

"I  flrstsawthe  new  stnron  September  6,  when  its  magnitude  seemed 
to  me  7^,  and  the  star  bad  a  decidedly  ruddy  tinge.  This  color  lasted 
but  a  few  weeks,  and  as  the  star  grew  &iuter  it  became  of  a  white 
color.  My  observations  have  been  continued  nntil  February  7  of  the 
present  year,  and  probably  the  star  will  be  visible  in  the  26-inch  refract- 
or after  the  present  moon  has  passed.  It  is  now  very  near  the  litnitof 
visibility  in  our  telescope,  or  of  nearly  the  16th  magnitude.  The  passs^ 
from  the  7tb  magnitude  to  the  16th  corresponds  to  a  very  great  change 
of  brightness,  since  it  is  the  passage  from  the  limit  of  visibility  to  the 
naked  eye  to  that  in  a  26iuch  telescope.  Several  hypottieses  were  pro- 
posed to  acconnt  for  this  wonderful  star,  and  one  tliat  seemed  to  me  qaite 
ingenious  is  that  of  Mr.  Monck,  of  Ireland,  who  assumed  that  this  star  is 
one  of  the  swiftly-moving  ones  that  in  rushing  through  the  nebula  had 
been  set  on  fire,  like  a  meteor  in  our  atmosphere.  Led  by  some  sach 
suggestion,  and  also  by  that  of  Professor  Peters  that  it  would  be  inter- 
esting to  test  the  parallax  of  such  a  star,  on  September  29  I  began  some 
measures  of  the  new  star  by  referring  it  by  means  of  i>oIar  co-ordinates 
to  a  known  star  of  the  11th  magnitude,  distant  from  ii  a  little  less  tliim 
2'.  -  ■  -  I  do  not  think  my  measures  show  any  jiroof  of  a  parallax, 
though  they  indicate,  perhaps,  a  diminution  of  the  distance,  and  eveo 
this  may  be  safQoiently  accounted  for  by  variations  in  the  light  and 
color  of  the  new  star,  since  such  variations  would  be  likely  to  aflfeot  the 


"The  great  nebula  of  Andromeda  is  easily  visible  to  the  naked  eye, 
and  doubtless  it  was  known  to  the  ast^ronomers  of  very  ancient  times. 
Those  astronomers  watched  the  heavens  with  unaided  vision  macb 
more  carefully  than  do  modern  astronomers,  and  they  were  far  better 
acquainted  with  the  constellations.  The  old  astronomers  had  a  theot? 
that  this  nebula  was  variable  both  in  form  and  brightness.  They  liatl 
poor  means  of  judging  of  its  form,  but  it  is  possible  that  their  esti> 
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mate  of  brigbtn&BB  may  be  more  trnstvortby,  aiid  that  oar  now  star  may 
be  BD  old  variable  wbich  has  appeared  before,  cansing  tbe  Debnla  ap- 
parently to  vary  in  brightness.''    •    •    • 

Tht  new  star  near  y  Orionit. — Mr.  J.  B.  Gore,  of  Beltra,  Ballyssdare, 
Ireland,  discoveref)  on  December  13  a  reddisb  star  of  about  tbe  Ctli 
Dagnitnde,  following  x"  (^)  Orionia  by  about  a  minate  and  a  balf  of 
time,  nearly  in  tbe  same  parallel.  Brs.  Copelandand  Becker  observed 
it  at  Don  Ecbt  on  tbe  16tb,  and  found  it  to  be  of  tbe  6J  magnitude  and 
ofuKH^Dge-redcolor.  They  remark:  "  It  basavery  beaatiful  banded 
spectrnm  of  the  third  type,  seven  dark  bands  being  readily  distin- 
foished  with  the  prism;  tbe  bright  intervals  seem  full  of  bright  lines, 
especially  in  the  green  and  blue."  M.  C.  Wolf  has  also  examined  tbe 
Bpectnun  of  this  remarkable  st^r  at  the  Paris  Observatory ;  be  Sods  it 
to  be  of  a  totally  different  character  from  those  of  tbe  stars  which  nn- 
derwent  eoch  great  ootbnrsta  of  brilliancy  in  tbe  constellations  Corona 
and  Cygnasin  tbe  years  1866  and  1876,  respectively,  and  presenting,  in 
&ct,  a  great  similarity  to  the  spectrum  of  that  extraordinarily  variable 
star  known  as  Mira  or  o  Oeti. 

BPEOTBA.  OF  STABS. 

Siamcith  tpeetrao/tke  third  type.— "  Professor  Dan^rhas  published 
ao'importaot  catalogne  of  stars  having  banded  spectra.  Following 
Professor  Vogd's  classiftcatioa,  he  prefers  to  regard  tbe  spectra  with 
hands  fading  away  towards  the  violet  as  a  subdivision  of  tbe  same  type 
as  those  in  which  the  bands  fade  away  towards  the  red,  rather  than, 
ntb  Secchi,  to  make  them  into  a  separate  class.  Dnn^r's  type  III  a, 
therefore,  corresponds  to  Hecchi's  third  type,  and  bis  III  b  to  Secchi's 
fonrth  type.  Professor  Dnn^r's  purpose  in  forming  this  catalogue  is  to 
npply  the  means  for  fbtnre  observers  to  detect  changes  in  t  liese  spectra, 
sboald  any  aucb  occur,  for,  as  he  points  out,  these  stars  iire  proba1<Iy  in 
»  very  advanced  state  of  development,  and  we  may  therefore,  perb.ipsf 
bope  to  discover  some  day  changes  in  their  spectro,  which,  carefully 
bodied,  may  lead  to  important  results  as  to  the  natare  of  suns.  Tliey 
are  the  more  interesting,  also,  because  variable  utats  of  long  period 
■uaally  belong  to  this  class. 

'^ith  this  view  Professor  Dau4r  has  carefully  examined  all  tbe  known 
objects  of  this  type  wbich  are  visible  in  bis  latitude,  and  for  which  the 
optical  means  at  his  command  were  sufficient,  and  he  has  catalogued 
297  stars  of  type  III  a — tliat  is,  with  bandssbading  off  towards  the  red— 
and  !m  of  type  III  b,  witb  bands  shading  off  in  tbe  opposite  direction. 
As  important  section  follows,  giving  a  list  of  sturs  which  different  as 
tronomers  have  regarded  as  belonging  to  the  thin!  class,  but  wbich 
Dn^r  cannot  so  classify.  Only  in  a  very  few  instances,  however,  is 
tihae  any  good  reason  to  suspect  a  change  in  the  si>ectrum.  In  the 
gnat  mafority  Secchi,  vhose  observations  supply  most  of  these  cases  of 


oti'^lc 


368  aClENTIFIC   RECORD  FOR   1885. 

discrepancy,  liad  himself  at  oue  time  or  another  registered  the  star  as 
beiDgof  the  secosd'type,  t.«.,  without  bands,  or  else  had  especially  re- 
marked on  the  extreme  feebleness  of  the  bands  which  he  thonght  he 
saw.    There  are,  however,  three  stars  observed  by  D' Arrest  for  which 
the  evidence  of  change  seems  stronger,  viz,  Lai.  24034,  D  Kf.  +  W, 
1461,  and  D  M.  +  36^,  2772.    Professor  DanSr  has  also  failed  to  find        l 
Scbjellerap  249,  which  is,  perhaps,  a  long  period  variable,  and  he  draws       ' 
special  attention  to  B  Andromedse,  a  star  the  spectrum  of  which,       j 
tbongh  of  type  III  a,  presents  some  very  marked  pecnliarities.    Great       ' 
care  has  been  taken  in  the  determination  of  the  position  of  the  bands  in 
the  different  spectra.    It  is  clear,  as  many  spectroscopists  have  already       ' 
observed,  that  the  bands  of  type  III  a  occupy  the  same  poaitinns  in  all 
the  spectra  of  the  type,  and  the  same  is  tme  for  the  bauds  of  type  III 
b.    With  regard  to  the  former  clasa,  the  sharp  dark  edges  on  the  more 
refrangible  sides  of  tbe  bauds  generally  coincide  with  strong  metallic 
lines.    Tbas  oue  of  the  most  prominent  bands  is  terminated  by  tbe  b      j 
lines  of  magnesiam.    The  nature  of  the  connection  between  tbe  bands 
and  tbese  metallic  lines  is  not  at  all  clear  at  present,  thesymmetrical  ar- 
rangementof  the  bandsseeming  to  suggest  that  tbey  are  due  to  some 
one  substance  rather  than  to  several.    Thetbree  principal  bands  of  the 
spectra  of  tbe  other  type  Professor  Dun6r  considers  to  be  unmistakably 
those  of  a  carbon  compoand,  and  to  correspond  to  the  bright  bands  so 
familiar  in  the  spectra  of  comets.    Tbe  determinations  of  tbe  wave-      I 
leugths  of  the  bands  in  spectra  of  this  type  are  necessarily  not  qait«  so 
accurate  as  those  of  the  bands  in  spectra  of  type  III  a,  but  if  Professor      ' 
Boner's  measures  are  accepted,  this  most  important  correspondence 
may  be  considered  fully  established.    But  apart  from  the  value  of  tbese      ' 
measures,  Professor  Dan^Hs  catalogue,  with  the  full  and  clear  descrip- 
tions he  bas  appended  to  every  star,  will  be  of  tbe  utmost  service  to 
future  observers  of  these  interesting  and  beautiful  objects."    (Oftwrvo- 
tory,  November,  1885.) 

Bright  Unea  in  ateUar spectra. — "Mr.  O.  T.  Sherman  has  cootiuaed  bis 
researches  on  the  spectraof  y  Cassiopeise  and  /SLyrte,  aud  announces  in 
the  American  Jt>umal  of  Seimoe  for  December  the  discovery  of  no  fearer 
than  fifteen  bright  lines  iu  the  st>ectrum  of  the  former  star  and  seveoteen 
in  thatoFtlie  latter.    The  liues  seen  in  yCassiopeiee  areas  follows:  Ba, 
X  6356,  6160,  D„  X  5840,  6557-5,  5422,  6309-8,  5167-5,  4990,  HA,  A  4623, 
ny,  X  4180,  and  Hd,  bright  lines;  and  X  6280,  6760,  6020,  4920,  4673^ 
and  3993.  dark  lines.    The  bright  lines  agree  closely  in  position  'vritli 
the  principal  lines  observed  by  Professor  Young  in  the  spectmm  of  'tba 
chromosphere.    Mr.  Sherman  bas  also  examined  a  large  namber  <if 
other  stars,  and  'tn  eadt  case  many  or  few  bright  lines  have  been  lac^n 
lines,  so  far  as  I  know,  formerly  unsuspected-'    It  in  clear,  if  Mr,  Sbev^, 
man's  observations  can  be  satisfactorily  coufirmed,  that  we  have    1i«r« 
a  most  Important  discovery ;  but,  looking  to  tbe  fact  that  theee  i 
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have  probably  been  freqnently  observed  by  experienced  spectroacopiate 
withont  nny  bright  linea  being  detected  in  them,  whilst  a  false  appear* 
anre  of  bright  lines  is  readily  produced  In  stellar  spectra  under  certain 
circnmHtaDcea,  it  woald  appear  bazardons  to  accept  Mr.  Sherman's  re- 
mit witboQt  farther  evidence."    {Nature,  December  17,  1885.) 

Periodic  variaUoiu  in  the  vpeeirum  of  ^  iyrw.— Herr  von  Gothard  re- 
ported last  year  {Bvil.  Aetnm.,  i,  p.  311)  the  appearance  of  the  brilliant 
liiiw,  which  had  not  been  seen  for  some  time,  in  the  spectra  of  y  Cnssi- 
opeiffi  and  /?  Lyrte.  During  the  year  be  has  been  able  to  prove  the 
periodic  variability  of  the  line  Di  in  the  spectrum  of  p  Lyrse.  The  iwriod 
seems  to  be  very  short,  and  is  probably  about  7  days.  The  hydrogen 
lines  vary  also,  but  their  variation  is  less  prononnced.  The  spectmm  of 
y  Caseiopeiw  also  offers  some  indications  of  analogous  variations. 

PBOPEB  MonOH  OF  BTA£S. 

Stan  in  rapid  motion. — The  small  value  of  the  parallax  of  40  o*  Eridani 
[Science,  vi,  358),  combined  vitb  its  large  projier  motion  {l"-]0},  brings 
it  into  prominence  as  the  third  or  fourth  of  the  stars  moving  rapidly 
across  oar  line  of  sight  Since  a  list  of  these  stars  seldom  appears  in 
irorks  on  popular  astronomy,  we  give  below  the  proper  motions  ft,  the 
parallaxes  r-,  and  the  resnltlng  velocities  «,  in  miles  i)er  second  across  our 
line  of  aigbt,  of  the  eight  stars  which  bead  the  list  in  the  order  of  veloci- 
ties. The  method  of  deriving  the  velocities  is  of  coarse  very  simple. 
If  a  star'a  aonoal  proper  motion  eqoals  its  parallax,  it  moves  across  our 
line  of  aight  each  year  a  distance  equal  u>  the  semi-mi^jor  axifl  of  the 
earth's  orbit  (How  much  it  moves  to  or  from  ns  can  only  be  told  by 
the  spectroscope.)  Therefore,  since  this  motion  increases  directly  as  /i, 
and  inversely  as  ir,  we  have  for  the  annual  motion  across  the  line  of 
"ght— 

ofy  cai^ng  a  92.6  mUlion  miles,  and  t  the  number  of  seconds  in  a  year, 
we  have  for  the  velocity  in  miles  per  second — 

n 
or  ocKirse,  the  proper  motions  below  are  much  mor^  accurately  known 
tbao  Uie  parallaxes,  and  where  the  latter  are  small  the  values  of  e  are 
eomspoodiosly  nocertain.  The  authorities  for  the  adopted  values  of  it 
Ut  given  in  ttie  column  following  them.  In  the  case  of  40  i^  Eridani, 
*e  have  wei^bted  Qill  and  Hall  2  and  I  respectively,  as  the  former  de- 
iBunation  ivas  made  under  mach  the  more  favorable  conditions,  and 
mta  upon  two  comparison  stars.  The  latest  values  of  Hall  and  Ball 
Ittfil  Cygai  Ai«  practically  identical.  The  probable  errors  of  all  the 
ViImm  of  X  are  generally  less  than  0"-02. 

H.  Mia-  iS—-2^  r-  i 

^  ^^  DigiLizedbyCOOglC 


SdESTlPIC  BECORD  FOE   1886. 


Stu'inaiM. 

It 

' 

Antboritr. 

7"-05 
B  -96 
4    10 

3  -10 

4  -66 
4    -40 
6   -23 
4    -76 

0  -385 
0  -185 
0  -14 

0  ■!» 
0  -87 
0  -48 
0  -50 

BrflnDow 

rw 

The  first  vill  be  recognized fw Xewcomb's  " runaway  star,"  sograpb- 
ically  described  in  his  Fopniar  Astronomy ;  bnt  it  will  be  seen  tbatthe 
others  bare  velocities  which  are  at  least  comparable  with  that  of  Groom- 
bridge  1830,  and  indicate  momenta  that  represent  vast  amoants  of 
energy.    The  discovery  of  bnge  sans  like  onr  own  rnshing  tbioagb 
space  with  these  great  velocities  is  a  matter  of  more  than  asnal  interest 
just  now,  from  the  fact  that  Mr.  Denning'a  claimed  discovery  of  fixed 
meteor-radiants  has  raised  the  qnestion  as  to  the  possible  existence  of 
broad  swiftly  flying  streams  of  meteorites  in  interstellar  space,  moving 
with  velocities  entirely  beyond  the  control  of  onr  sun,  and  so  broad 
that  it  takes  tbe  solar  system  some  years  to  pass  through  them.     (Ad 
annnal  parallax  of  1°  in  a  meteor-radiant  corresponds  to  a  veloci^  c/i 
over  1,000  miles  per  second  for  the  meteor  stream.)    The  idea  of  saoh 
streams  moving  with  such  velocities  is  a  startling  one,  and,  if  shown  to 
be  tme,  gives  a  very  vivid  idea  of  the  forces  acting,  or  which  have     I 
acted,  in  stellar-  space,    ft  seems  at  first  highly  improbable  that  sacb    j 
can  be  the  case,  bat  with  the  bard  facts  of  Groombridge  1830  and  these    I 
otber  swiftly  flying  suns  staring  us  in  the  face,  the  idea  is  wortb  oon-    ! 
sidering,  at  any  rate.    If  these  suns  are  the  prodacts  of  condensatioD   i 
dae  to  central  attraction,  so  that  tbe  luminoas  energy  by  which  tbey  : 
reveal  themselves  to  as  was  once  energy  of  translation,  it  is  do  violoDt  i 
assumption  to  suppose  that  some  of  their  constituent  parts  were  once 
moving  with  macb  greater  velocities  than  that  of  the  present  nrhole.  , 
In  fact,  the  man  who  sbould  claim  as  a  possibility  that  space  conttuns  I 
broad  belts  of  small  particles  moving  with  velocities  which  are  the  result-  i 
ant  of  all  the  forces  acting  on  them  since  primeval  chaos,  and  whicli  have ' 
not  jet  been  gathered  into  the  control  of  any  of  the  stellar  systeraa  among  i 
wli:ch  tbey  are  sweeping,  would  find  maoh  to  confirm  his  ideas  ia  thesel 
giant  swiftly  flying  sans.    The  qnestion  is  certainly  of  sufficient  interest 
and  importance  to  call  for  a  thoroigh  overbauliugof  the  present  xnethoA^ 
of  determining  meteor-radiants.  Tor  probably  most  astronomers  wooM 
to-day  be  disposed  to  deny  in  toto  the  existence  of  tbe  greater    partot 
these  so-called  radiant-points."  (H.M.  Paul,  Science,  November  27,  isss.] 

Star  with  large  proper  motion  in  Sculptor. — Dr.  Gould  has  noticed  i 


case  of  large  proper  motion  in  a  star  in  Sculptor,  barely  of  tha  8th 
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iiitude<U.  A.=23''58~,  Decl.=  — 37°  68').  It  appears  to  bave  aproper 
motion  of  +  0^482  and  —  2"-45,  or  6"-21  iu  the  arc  of  a  great  circle. 
This  motiou  is  only  less  than  that  of  Oroombridge  1830  (7"-03),  and  that 
of  Lacaille  9362  (6"-96),  which  precedes  the  star  in  qnestion  by  !'■  and  in 
upon  nearly  the  same  parallel.  The  star  is  numbered  1684  in  Hoarxxiii 
of  the  Cordoba  Zone-Catalogue. 

Proper  motUm  of  Lalande  16616. — Professor  Frisby  has  found*  a  proper 
motion  of — 0*-00920  ±  0--0013,  in  right  ascension  and  — 0"-3619  ±  0"-0(t48 
Id  declination  for  this  star,  from  observations  of  Lalande,  Argelundpr, 
Bobinson,  and  Washington  transit-circle  obserTations  in  tJiie  years  ISsl 
and  1382. 

A  large  proper  motion  has  been  detected  by  Herr  Berberich  iu  (lit- 
■tar  Weisse  X 1021 ;  and  Professor  Porter  has  called  atteutloo  to  proper 
motions  in  the  stars  Lalande  20969  and  24423. 

Proper  motiona  in  thePleiadet. — Professor  PritchardliaB  piibli8ht.>d  iu 
the  forty-eighth  volume  of  the  Memoirs  of  the  Royal  Aatronomicat  ISo- 
aetg  a  paper  of  some  60  pages,  "  On  the  relative  proper  motions  of 
Ibrty  stars  iu  the  Pleiades,  determined  from  microinetric  and  nierid 
ional  observations." 

Motions  of  stars  in  the  ttiieo^gi^At.— *'Por  thepaatten  years  tbe  Koyiil 
Observatory  of  Greenwich  has  been  assiduously  observing  the  8]H>ctr!i 
of  mora  than  60  of  the  brightest  stars,  for  the  purpose  of  detcrniin- 
iflg  the  velocity  of  tbeir  motions  toward  or  from  the  earth  in  the  '  lim^ 
of  sight* — the  line  Joining  the  earth  and  star.  The  reports  of  tliL- 
astronomer  royul  have  given  the  annual  results,  but  no  general  exhibi- 
tion of  the  preseut  state  of  the  qnestion  has  been  made  antil  lately, 
viten  Mr.  Maunder,  the  observer,  has  collected  them  in  an  interesting 
paper  in  the  Observatory.  Mr.  Maunder  points  out,  iu  the  first  place, 
that  the  oonclnsions  which  are  drawn  are  worthy  of  confidence  in  spite 
of  the  extremely  small  displacements  of  the  spectral  lines  upon  which 
tbey  depend.  The  entirely  independent  researches  at  Greenwich  anil 
those  of  Dr.  Duggins  and  Dr.  Yogel  mutually  confirm  each  other;  and, 
moreover,  if  the  method  is  applied  to  tbe  measurement  of  the  diETerence 
between  the  velocity  of  approach  of  the  two  limbs  {edges)  of  the  sun  or 
Jupiter,  the  results  are  consistent  with  what  we  know  of  the  rotation- 
times  of  these  two  bodies.  We  can  compute  exactly  how  fast  one  limb 
of  the  sDQ  is  approaching  us,  and  bow  fast  the  opposite  limb  is  moving 
wray ;  tuid  these  same  quantities  can  be  determined  by  the  spectro- 
wopie  metliods  with  sub«tantially  the  same  results.  Hence  tbe  spec- 
tnaeopic  determinations  of  the  velocity  of  a  body  in  the  line  of  sight 
iMf  he  fairly  said  to  belong  to  exact  astronomy.  Tbe  directions  aud 
tte  velocities  for  some  fifty  stars  have  been  thus  determined  at  Green- 
«ieh  by  measures  extending  over  several  years.  Velocities  of  thirty 
to  Ibr^  miles  per  second  are  uot  uncommon.  A  velocity  of  less  than 
ta  naea  corresponds  to  such  a  small  displacement  that  its  detennina- 

•  Attron  Naekr.,  2663. 
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tion  becomes  difficiiU.    Tbocitfic  of  Siriiis  is  an  iatercstiug  one,  from        I 
tiio  fact  that  its  motion  lias  cbauge'l  from  a  .recessioD  of  21  miles  per 
second  in  ISTS-'Td  to  an  approach  of  21  miles  per  second  in  1864.    Tbe 
proof  is  very  clear,  the  separate  years  giving:  | 

18T6 21  miles  per  second;  recession 

1877 23  miles  per  second;  recessioD 

1879  15  miles  per  second ;  receesion 

1880 11  miles  per  second;  recession 

1881 2  miles  per  second;  recession 

1882  .  5  miles  per  second ;  approacli 

1883 .19  miles  per  second;  approach 

1884 21  miles  per  second ;  approach 

"  Bat  the  iat«rest  of  this  research  is  not  in  accnmalating  data  as  to  the 
motion  of  iudividnal  stars,  however  important  this  may  be.  The  real 
point  is,  what  light  does  this  method  throw  npou  tbe  theory  that  tbe 
san,  with  the  whole  solar  system,  is  moving  toward  the  constellatioB 
Heronles  at  a  rate  of  some  590,000,000  miles  per  annum  t  Attempts 
have  been  previoasly  made  to  show  that  the  spectroscopic  data  ooDlinn 
the  theory,  which,  indeed,  has  a  fairly  firm  basis  on  other  grooods. 
Mr.  Maander  declares  that  these  attempts  are  premature,  and  tbat  tbe 
spectroscopic  data  are  as  yet  insufflcicnt  So  far  as  they  go,  tbey  rather 
indicate  a  motion  toward  a  Aqaarii.  'Still,  if  tbe  sun's  speed  be 
smalt  compared  with  the  average  speed  of  the  stars  observed,  there  is 
nothing  in  the  observations  incompatible  with  tbe  generally  accepted 
direction.'  Mr.  Maunder  points  out  the  fact  that  Oreenwich  Observa- 
tory is  the  only  observatory  prosecuting  these  researches,  which  demand 
a  refined  spectroscope,  a  large  telescope,  and  a  very  clear  and  quiet 
atmosphere— conditions  all  lacfatng  at  the  Royal  Observatory.  He  ex- 
presses the  hope  t]iat  the  observatories  of  Kice  and  Melbourne  may  de- 
vote their  targe  telescopes  to  this  work.  In  America  we  hare  several 
largo  refractors  admirably  suited  for  the  work,  and  it  is  to  be  hoped 
that  some  of  them  may  be  exclusively  devoted  to  it"  {Nation^  Jane 
11, 1885.) 

PHOTOMETET. 

Standards  of  »teUar  magmtadiea.—The,  third  report  of  the  AmericaD 
committee  on  standards  of  stellar  magnitudes  states  that  the  zonea  fol. 
lowing  the  twenty -four  selected  equatorial  stars  have  received  n  second 
carefbl  revision  with  the  Princeton  23-inch,  which  should  make  them 
include  all  stars  down  to  about  16-0  magnitude,  and  that  a  revision  wiU 
probably  be  made  with  the  Washington  26-inch.  Four  of  the  charts  have 
been  distributed  to  all  observatories  having  large  telescopes,  with  na~ 
quests  for  all  visible  additions  which  will  furnish  comparisons  of  tbe^>eiK- 
ctrating  power  of  diflferent  kinds  of  telescopes.  Certain  selected  staa^. 
ards  in  each  zone,  about  0*5  magnitnde  apart,  have  been  measured  at  tbe 
Harvard  College  Observatory  with  photometer  I,  and  tbe  two  brigb  t4 
if  not  ton  faint,  with  the  meridian -photometer.    A  catalogue  of  the 
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selected  standEtrds  in  the  tweoty-foar  zones,  giving  the  poBitioos  and 
pioTiflional  magnitudes,  is  published,  and  also  a  table  of  twenty -one 
close  circampolars  ranging  in  magnitude  from  2-3  to  16-7.  {Sdence, 
"AstroD.  Notes.") 

Harvard  Photometry. — M.  Tb.Wolff,  of  the  Bonn  Obserratory,  reviews  nt 
considerable  length  (40  pages)  the  last  volume  of  the  Annaljo/fAeflarrard 
CoUtgeObservatoryjWhich  coutains  the  photometric  investigations  of  Pro- 
fessor Pickering  and  his  assistants.    M.  Wolff  bas  sabmitted  the  work 
oftfae  American  astronomers  to  a  minute  examination  and  Los  estab- 
lished very  interesting  relations  between  the  resnlts  of  the  Harvard  Col- 
lege meridian  photometer  and  the  resnlts  of  his  own  work  with  a  Zoell- 
ner  photometer.    With  the  latter  photometer  the  observed  star  is  com- 
pared with  an  artificial  star,  while  with  the  meridian  photometer  the 
observed  star  is  compared  with  Polaris.    The  two  images,  one  formed  by 
the  ordinary  and  the  other  by  the  extraordinary  ray  of  the  respective 
stars,  meet  in  a  donble  image  prism  and  are  observed  across  a  Micol 
prism.    As  a  check  on  the  work,  Polaris  was  often  compared  with  itself. 
The  magnitudes  obtained  vary  from  1-4  to  2-7,  tbe  mean  of  630  deter-    » 
mioations  being  1-90  instead  of  2-0,  the  magnitude  adopted  for  Polaris. 
This  discerpancy  is  inexplicable.    The  mean  of  the  differences  between 
Professor  Pickering's  catalogue  and  M,  Wolff's  two  catalogues  is  ± 
0-11  magnitades,  or  for  the  logarithm  of  the  intensity  zk  0-044.     It  is  a 
matter  for  regret  that  Professor  Pickering  did  not  publish  tbe  rela- 
tive intensities  that  were  tbe  direct  results  of  observation,  but  pre- 
ferred to  give  the  magnitudes  computed  by  Pogson's  formula,  with  tbe 
cmtstant  0-4.    M.  Wolff  very  justly  remarks  that  this  constant,  deter- 
mined by  tbe  observation  of  telescopic  stars,  cannot  apply  to  stars  of 
the  first  six  classes;  he  finds  that  to  establish  an  agreement  with  Ar- 
gelandcr  tliia  constant  must  be  reduced  to  0'37,  or  even  to  0-33.     Pro- 
fosor  Pickering  has  endeavored  to  make  his  work  agn'e  with  Arge- 
luder's  by  adding  +  0-27  to  all  his  results;  but  this  reduction  has 
altered  the  discrepancies  without  doing  away  with  them.    By  reducing 
tiie  Dumbers  published  by  Professor  Pickering  back  to  thelogarithms  of 
intensity  from  which  they  were  derived,  and  comparing  these  results 
«ith  his  own,  H.  Wolff  finds  the  following  mean  result : 

W  — Wo=0'S4(P—  Po), 
vUdi  wonid  indicate  the  existence  of  an  unexpectedly  large  personal 
tqoation.     (BvU.  Artron.,  Angnst,  1885.) 

Tie   Oxford   [T^ranomrtrJo.* — "The   form    of   photometer   Professor 

Piitehard  has  adopted  is  now  too  generally  known  to  require  deserip- 

tioB.    It  possesses  tbe  high  merits  of  simplicity  of  construction  and  use 

'JUtrntiooiicsI   obaervatioDs  mule  at  the  Uoiventlly  ObBervatory,  Oxford,  under 

I   AkdiieetioD  of  C.  Pritcbatil,  J),  D.,  F.  K.  S.,  F.  0.  S.,  F.  E.  A.  S..  BavilJao  Profeaaor 

f  tf  lAMDomy  io   Oxford.— No.  II.   UraatmUHa  Mva  Oxanieniis.    A  pliotouietric  de- 

*  lHMB»tioa  of  tbe  loBgDitDdea  of  nil  atara  visible  to  tbe  naked  e;«  ftom  the  pole  to 

"  MiiMinK  ■int*' "'*' 1 — *"     Oxford :  At  the  Clarendoii Press.  t 
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aud  freedom  fVom  liability  of  deraQgement.    Id  addition  to  tbese  qnal- 
ities,  Professor  Pritchard  has  been  careful,  in  bis  nse  of  it,  to  free  it      j 
from  systematic  errors  arising  fit>m  the  continaal  nse  of  the  same  part 
of  the  wedge  for  the  same  star.    Not  only  has  the  coefficient  of  absorp- 
tion been  separately  determined  for  every  point  of  the  wedge,  bat  the 
system  of  observation  adopted  has  involved  the  employment  of  fonr  dif- 
ferent apertures  of  telescope  in  conjanction  with  two  wedges,  and  by 
two  different  observers.    Bach  determination  of  magnitude,  therefore,     I 
is  the  mean  of  twenty  observations,  a  set  of  five  observations  being  talfen 
with  each  of  what  are  practically  four  different  insCromcDts.     When  to 
this  is  added  the  circamstance  that  the  determinations  of  magnitude  are 
differential  only,  and  that  therefore  three  complete  sets  of  extinctions 
were  made  of  the  standard  star  Polaris  every  evening,  aud  that  tor  the 
better  determination  of  tbe  atmospheric  absorption  and  of  the  magiii-     I 
tudes  of  southern  stars  a  considerable  portion  of  the  observations  were 
made  at  Cairo,  it  becomes  evident  that  tbe  work  of  determining  the 
magnitudes  of  nearly  3,000  stars  which  Professor  pritchard,  with  his 
assistants,  Messrs.  Plummer  and  Jenkins,  has  here  accomplished,  is  one     | 
of  verj-  considerable  dimensions  indeed. 

"The  convenience  of  Professor  Pritcbard's  photometer,  and  the  ma;;iit 
tude  of  tbe  work  he  has  nodertaken  with  it,  stand  beyoud  dispnte ;  but    \ 
the  delicacy  of  the  wedge  is  another  question.    And  here  we  are  met    ^ 
with  the  circumstance  that  tbe  observations  seem  to  show  little  or  no 
evidence  of  any  effect  due  to  changes  in  the  sensitiveness  of  the  ob- 
server's eye,  to  personality,  to  uioouUght,  and  only  to  a  small  extent  to 
color  in  the  star  observetl ;  and  this  unexpected  and  remarkable  result 
has  called  forth  not  a  little  criticism,  for  as  tbe  construction  of  tbis 
pbotomet«r  is  not  such  as  to  lead  ns  to  expect  that  it  wonld  be  wholly 
free  from  errors  of  these  kinds,  a  doubt  seems  to  be  thrown  npoo  its 
sensitiveness.    Professor  Pritchard  has  i«plied  to  these  criticisms  in 
the  frankest  manner,  showing  that  they  had  not  escaped  his  noUce ; 
but  whether  he  has  quite  refuted  them  is  a  point  which  we  may,  how- 
ever, well  think  still  sub  judiee.    Probably  tbe  wise  arrangement  by 
which  an  ordinary  evening's  work  is  confloed  to  three  hours  or  le^s 
will  largely  explain  tbe  absence  of  deviations  due  to  tbe  first-named 
cause,  and  with  regard  to  the  third  it  is  most  likely  that  observations  on 
bright  moonlight  nights  or  of  stars  near  the  moon  have  been    g<enei^ 
ally  avoided.    The  observations  of  Polaris  which  Professor  Pritchard. 
has  brought  forward  in  this  couuectiou  scarcely  tooch  the  real   diffi- 
culty.    The  Mihstantial  accuracy  of  the  Oxford  star  maguitndes  is,  how- 
ever, shown  by  tbe  close  agreement  which  they  bear  to  determinatioiu 
made  at  other  observatories  aud  by  widely  different  methods,  and  it  in 
possible  that  the  future  may  show  that  the  exceediugly  small   devia 
tious  of  the  individual  observations  are  a  true  index  of  the  minuteness 
of  tbcir  errors."    (E.  W.  Maunder,  Ohgervatory.)  \ 
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Pbotometrie  obaertations  at  Potsdam. — Professor  Safiuik  has  made 
quite  an  exteDded  analysis  of  Dr.  JA'dUei'fi  Pkotometri&  Researdies, 'which 
have  appeared  iu  the  PublicatioQS  of  the  Potsdam  Observatory  (1S83). 
These  researches  have  been  carried  od  since  1ST7,  their  object  being  the 
Btady  of  atmospheric  extinction  and  of  the  relative  briglitness  of  the 
planets  and  of  a  series  of  variable  stars.  The  instrnment  employed 
by  Dr.  Miiller  is  a  Zoelluer  photometer,  with  an  aperture  of  0-037  me- 
ter. The  apertore  of  the  objective  may  be  reduced  by  diaphragms; 
itieems,  however,  that  the  effe«t  of  the  diaphragms  does  not  always 
eorrespood  to  the  expectations  based  upon  the  dimiuntion  of  thci  aper- 
tore. Professor  Safarik  thinks  the  cause  of  this  disagreement  must  be 
Mnght  in  tlie  eiAployment  of  a  magnifying  power  that  is  much  too  low, 
BO  that  the  resulting  ocular  ring  is  larger  than  the  aperture  of  the  pupil 
of  the  eye.    This  photometer  is  not  suitable  for  colorimetric  reseacches. 

Dr.  jUdller's  observations  relative  to  atmospheric  extinction  have 
eonsisted  in  comparing  the  five  following  stars,  which  can  be  observed 
at  widely  different  zenith  distances,  with  Polaris:  a  Oygui,  7  TJrsfe 
Mftjoris,  6  Persei,  a  Aurigx,  and  a  Tauri.  Curves  have  been  traced  rep> 
resenting  the  logarithmic  intensities  as  a  function  of  the  zenith  distance. 
These  curves  show  no  indication  of  variability  for  the  six  stars  in  ques- 
tion, nnless  it  be  in  the  case  of  a  Tauri.  It  is  a  curious  fact  that  the 
white  stars  do  not  become  quite  as  much  fainter  in  the  neighborhood  of 
the  horizon  as  the  red  stars  do.  This  is  probably  doe  to  some  physiolog- 
ical cause.  We  give  here  some  of  the  values  finally  adopted  for  reduc- 
tkm  to  the  zenith  (the  numbers  given  are  the  logarithms) : 


Z.D. 

Btduotiou. 

Z.D. 

100 

0-0004 

750 

0-2S90 

20     ' 

0-0037 

80 

0-3908 

30 

0-0112 

82 

0-4718 

40 

0-0244 

84 

0-5959 

50 

0-0482 

86 

0-8164 

60 

0-0920 

87 

0-9929 

70 

0-1798 

88 

1-2409 

Four  ODit«  in  the  first  decimal  place  being  equivalent  to  one  magni- 
tude, we  see  that  for  Z.  D.=80<3, 860,88°,  the  rednction  represents  1,  2, 
and  3  magnitudes  resfiectively.  Dr.  Miiller'ti  curves  offer  as  a  whole  a 
▼er;  satisf^ictory  agreement  with  tUose  of  Seidel,  in  spite  of  the  differ- 
eoce  of  climate  between  Potsdam  and  Munich,  and  iu  spite  of  the  dif- 
ferent processes  employed  in  the  two  observations.  Dr.  Miiller  finds  the 
BeaQ  Talae  0-8350  for  the  fraction  of  a  star's  light  that  comes  through 
on  atmosphere  when  the  star  is  seen  in  the  zenith ;  the  atmosphere 
tkan  abeorbe  a  little  more  than  ^  of  the  light.  The  coefBcient  of  extinc- 
tiOD  should  thus  be  0-8250  (0-21  magnitude);  Seidel  found  it  to  be  eqnal 
t»  &-100  (O-'JH  magnitude).  Professor  Safarik  speaks  in  conclusion  of 
the  recent  work  done  by  Wolf,  and  Laugley."  {Bull,  Astron.j  Septeqi' 
ber,  1885.)  ,-  I 
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Photometry  of  the  Pleiades. — "A  valuable  memoir  (Memoirea  da  PAca- 
d£mie  Impiriale  de»  Sciences  de  8t.  Petersbovrg,  YU  sMe,  tome  xxxn, 
No.  Q),  by  Herr  Ed.  Lindeiuaun^of  Pulkowa,  'On  tlie  magnitudes  of  Bee- 
sel'e  stars  in  the  Pleiades,'  baa  recently  reacfaed  ua.  A  apecial  point  of 
interest  lies  in  the  fact  that  Professors  Pickering  and  Pritchard  havelike- 
wise  determined  the  bngbtueas  of  many  of  these  stars  with  their  respect- 
ive photometers,  each  assuming  the  magnitude  of  Merope,to  which  the 
other  stars  of  tbe  gronp  are  referred,  aa  4-22.  Herr  Lindemann  baa  also 
adopted  tbe  same  magnitude  for  Merope,  which  be  has  used  as  his  stand- 
ard star.  He  also  employed,  aa  refereuce  stars,  Celfeno  and  Auod.32,  the 
magnitudes  of  which  be  bad  determined  to  be  5-27  and  6-iJl,  respectively. 
The  Btars,  fifty-two  in  number,  were  each  observed  on  two  separate 
nigbta,  only  one  star  of  the  fifty-three  observed  by  Bessel  jiroving  too 
faint  for  Herr  Lindemann's  telescope  of.fire  inches  aperture.  Compar- 
ing bia  own  results  with  those  of  Professors  Pickering  and  Pritchard, 
Herr  Lindemann  finds,  on  the  whole,  a  very  gratifying  agreement; 
twenty-five  stars  observed  by  Professor  Pickering  showing  a  mean  ex- 
cess over  the  Pulkowa  observations  of  0'04  of  a  magnitude,  and  thirty- 
three  stars  observed  by  Professor  Pritcbard  giving  a  mean  excess  of 
0-06.  Professor  Fritchard's  later  observations  give  a  yet  smaller  differ- 
ence, viz,  0-01  of  a  magnitude.  When  it  is  remembered  that  the  three 
photometers  employed— Herr  Lindemann  using  aZoellnor  photometer — 
differed  entirely  in  principle,  construction,  and  method  of  employment, 
this  close  agreement  wonld  seem  to  indicate  that  each  may  be  relied 
upon  with  very  considerable  confidence  when  the  differences  of  stellar 
magnitude  determined  by  tbeir  means  are  not  very  great.  Tbe  stars 
Noa.  1,  4,  21,  31,  and  33  would  appear  to  be  variable,  and  possibly  two 
others  likewise.  Pogaon'a  acale  baa  been  employed  for  the  conversion 
of  the  logarithm  of  the  tight  of  the  star  into  magnitude."  (Sature,  De- 
cember 17, 1885.) 

Professor  Pickering  in  the  Proceedings  of  the  American  Soeietg  for  Ptty- 
ehical  Betearvh  has  tried  to  find  out  &om  the  discussion  of  a  large  num- 
ber of  observation  a,  whether  the  knowledge  of  a  catalogue  magnitude 
of  a  star  on  the  partofarecorder  exerts  through  tbemedium  of  "  thought- 
transference"  any  influence  npon  the  independence  of  tbe  observer's 
estimate.    His  conclusion  is  in  tUe  negative. 

ASISONOiaaAX  PHOTOaBAPHT. 

Photographie  map  of  the  heavens  made,  with  the  aid  of  two  objectives, 
iy  Paul  and  Prosper  Henry, — "  In  then:  first  attempts  at  stellar  photo- 
graphy the  Messrs.  Henry  bad  especially  in  view  tbe  discovery  of  some 
rapid  means  for  tbe  construction  of  tbeir  ecliptic  charts.  As  these  first 
attempts  gave  excellent  results,  U.  Mouchez  bad  apparatua  constructed 
that  was  especially  adapted  t«  stellar  photography ;  the  mechanical 
part  is  due  to  Gautier,  the  optical  part  being  tbe  work  of  tbe  Messrs. 
Beniy,    This  new  instrument  consists  of  two  ttJesoopes  in  juxtapoai- 
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lion,  each  havitig  about  the  same  focal  leugth  (3-60  metera),  and  aper- 
tures of  0-24  meter  and  0-34  meter  respective!; .  The  latter  telescope, 
vbich  servee  for  the  photography,  ia  rendered  achromatic  for  chemical 
nyB ;  the  other  telescope  ia  nsed  as  a  pointer  in  keeping  the  Image  of 
Ehe  star  at  exactly  the  same  point  of  the  photographic  plate  for  the 
nqnisite  length  of  time ;  the  field  is  about  3°.  The  Messrs.  Henry 
l^re  recently  succeeded  in  obtaining,  with  an  exposure  of  one  hour,  a 
Ter;  beatttifol  proof,  which  has  been  presented  to  the  Academy  by  M. 
Moochez.  Ic  represents  an  expanse  of  about  5°  aud  shows  2,7SO  stars 
between  the  5th  and  14t1i  magpitodes.  Sach  a  chart  as  this  one,  ob- 
tained in  one  hour,  would  hare  certaiiily  reqnired  a  number  of  months 
to  prepare  by  ordinary  methods."    {Bull.  Astron.,  June,  1885.) 

FMotograpkio  charU  of  regions  of  the  Milky  Way,  by  Paul  and  Prosper 
HetiTy,  of  the  Paris  Observatory. — "  About  5,000  stars  between  the 
6th  and  15th  magnitudes  can  be  coauted  on  the  plate  presented  to  the 
Academy  by  H.  Monchez.  The  plate  shows  an  area  of  2°  15'  of  right 
aweDsioo  by  3°  of  declination,  aud  was  obtained  by  the  new  photo- 
graphic apparatus  described  in  vol.'ii,  p.  289,  of  the  Bulletin  Aelro- 
nomtqtte.  In  order  to  avoid  confounding  flaws  in  the  plate  with  stars 
three  snccessive  exposures  of  an  hour  each  were  made,  the  telescope 
beiog  moved  5"  each  time,  so  that  each  star  is  represented  by  three 
points  forming  an  equilateral  triangle,  the  aides  being  5"  in  length. 

^ii.  Moucfaez  estimates  that  6,000  similar  plates  would  be  required  to 
represent  the  whole  shy,  and  that  these  would  form  1,500  charts  of  the 
i6j»  of  the  ecliptic  charts  of  the  Paris  Observatory."  {Bull.  Astron.^ 
Angnst,  1885.) 

Photograph  of  thestar  clutter  of  Perseus. — "During  September,  1884, 
Dr.  Lohse  took  advantage  of  exceptionally  clear  nights  to  attempt  some 
star  pbotographs,  using  the  11-inch  reHractor  belonging  to  the  Potsdam 
Observatory.  An  exposure  of  45  minutes  generally  sufficed  for  obtaiu- 
iag  photographs  of  stars  as  faiut  as  10th  to  11th  magnitude.  The  finder 
of  the  telescope  was  employed  as  a  pointer  in  correcting  the  errors  due 
to  tbe  driving  clock;  but  it  wonid  have  been  better  to  point  the  telescope 
directly  by  means  of  an  eye-piece  inserted  in  the  photographic  cham- 
.  bo-,  Sach  an  arrangem^t  has  been  invented  by  Mr.  Common.  Two 
Boooessi  ve  positions  of  the  most  brilliant  star  of  the  group  have  always 
been  reprodnced  for  the  purpose  of  fixing  upon  the  plate  the  position  of 
tte  apparent  parallel.  The  sensitive  plates  were  furnished  by  Wratten 
iBd  Wain  Wright  of  IjODdon.  Tbe  images  were  developed  by  a  concen- 
tvat«d  aolatioD  of  oxalate  of  iron,  to  which  was  added  potassium  bro- 
fldde.  Tbe  development  can  be  hastened  by  plunging  the  plates  for 
aboDt  two  minutes  into  a  very  weak  solution  of  nitrate  of  chrysaniliue. 
Dr.  Lohse  has  succeeded  in  this  way  in  photographing  a  certain  iium- 
1i0of  star  clusters,  and  in  particular  the  duster;;  Persei,  wliidi  Dr.  H. 
C.Vogel  Btadied  in  1878.  A  negative  obtained  September  24  served 
lo  identify  tbo  sfara  by  micrometer  measures,  and  one  obtained  Sep- 


...Coot^le 


378  SCIENTIFIC   RECOBD   VOB  188&. 

tember  26  served  to  determiDe  the  magnitodes.  The  plates  showed 
57  stars  between  the  6th  aod  lltli  oiagaitudes.  It  is  certain  that  the 
photographic  determinatiou  of  the  relative  positions  of  so  (bany  stars 
represents  a  very  considerable  economy  of  time,  and  also  guaidB  against 
personal  errors.  As  for  the  errors  of  the  photograph,  they  can  always 
be  detected  by  the  simnltaneous  reproduction  of  a  squared  reticle.  Five 
successive  espoenres  of  l™,  4",  9",  Ifi'",  25°",  respectively,  were  made  for 
the  purpose  of  determining  the  magnitudes,  the  telescope  being  each 
time  moved  iu  declination.  Five  series  of  images,  each  uiure  uameroos 
than  the  last,  were  thus  obtained.  Th&  photo-chemical  effect  is  known 
to  be  proportional  to  the  intensity  of  the  light  and  to  the  time  of  the 
exposure;  in  cases  of  equally  distinct  images,  therefore,  the  brightness 
of  the  stars  must  be  inversely  proportional  to  the  time  of  exitosore. 
Dr.  Lobse  has  proceeded  upon  this  principle  in  determining  the  rela- 
tive magnitudes  of  the  stars  in  the  claster  of  x  Persei,  employing  Or. 
Yogel's  actinometric  data.  (11  seems  that  the  photographic  intensitiee 
of  two  snccessive  magnitudes  are  in  the  ratio  of  1 :  3,  while  the  ratio  of 
intensities  as  seen  with  the  eye  is  that  of  1 : 2-5.)  Photographic  magni- 
tudes generally  agree  well  enough  with  optical  magnitudes;  still  there 
are  some  exceptions :  thus  a  red  star  called  8-5  by  Dr.  Yogel  is  marked 
10-5  by  Dr.  Lobse.  It  would  be  interesting  to  apply  the  same  prooeos 
to  the  actinometric  study  of  variable  stars. 

We  must  not  neglect  to  speak  here  of  the  fact  that  MM.  Henry  bave 
obtained  a  very  beautifnl  photoRrnph  of  the  star  clast«r  of  Perseus 
at  the  Paris  Observatoiy.  They  succeeded  in  locating  509  stars  be- 
tween the  6th  and  13th  maguitudi-n  included  within  1°  of  right  ascen- 
sion and  l°-fi  of  declination."    {BulL  Aatron.,  March,  18S5.) 

Stellar  photogra/pht)  at  Harvard  College  Observatory.— ^^y  the  aid  of  the 
Bache  fond  an  important  investigation  has  been  undertaken  in  stellar 
photography.     It  is  found  that  stars  as  faint  as  the  6th  magnitnde,  iu 
any  part  of  the  sky,  can  be  readily  photographed,  even  without  cloclc- 
work;  while  near  the  pole,  where  the  diurnal  motion  is  slower,  stars 
as  faint  as  the  14th  magnitude  may  be  photographed  iu  like  manner. 
These  resnlls  have  much  value  as  a  means  of  determiniug  the  relative 
positions  asd  biightness  of  different  stars.    Charts  of  regions  five  de- 
grees square  can  also  be  photographically  pre]>ared  and  enlargert  by 
photolithography  to  the  scale  of  the  maps  drawn  by  Chacornac   anil 
Peters.    The  spectra  of  stars  have  all  been  photographed  with  mach 
success.   Stars  as  faint  astheStb  magnitude  give  photographic  Kpe^c- 
tra  in  the  paper  prints,  from  which  the  lines  Civu  be  distinctly  seen.     Mr. 
W.  H.  Pickering  has  rendered  important  aid  in  this  investigatiou.       a 
part  of  his  researches  upon  the  possibility  of  photographing  the  solar 
corona,  except  during  an  eclipse,  was  conducted  at  the  Observatory  anil 
the  results  published  in  Science. 

The  first  stellar  photographs  ever  taken  were  those  of  a  Lyrte,  t>it'  tbt^ 
elder  Bond,  at  the  Harvard  Observatory,  in  1850.    Iu  1857  his  sou  oar- 
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lied  similu  investigatioiiB  maflb  farther.  At  first,  however,  they  were 
UD»ble  to  obtaio  clear  images  of  stars  of  the  2d  inagDitude,  while 
ooir  it  is  possible  to  print  those  of  the  14tb,  or,  in  other  words,  to 
transfer  to  paper  an  image  prodnced  by  an  object  only  a  handred-thoa- 
Eandth  part  as  bright  as  formerly.  Professor  Pickering's  researches 
have  been  carried  on  with  an  instmment  that  he  has  devised  himself, 
in  wliich  a  Yoigtlauder  portrait  lens  of  8  inches  aperture  and  44  inches 
focus  has  been  regronud  and  mounted  eqnatorially.  It  is  driven  by 
cluckwork,  having  a  Bond  spring-governor,  controlled  electrically  by  a 
sidereal  clock. 

We  have  already  referred  (under  KeboUe)  to  the  faat  that  Professor 
Pickering  has  fonnd  upon  one  of  his  plates  a  trace  of  the  nebalie  aronnd 
Haia,  discovered  by  the  Henrys  at  Paris. 

8teUar  photography  at  the  Cape  (^ervatory. — Upwards  of  one  hundred 
snccessfal  photographs  bavebeen  obtained  towards  the  completion  of  a 
photographic  Darchmasterung  of  the  sonthem  heavens.  Each  photo- 
graph coversa  sqnareof  6(^on  the  side,  and  shows  all  stars  similar  in  mag- 
nitude to  those  of  Argelander's  Darchmusterung.  Tbe  lens  enijiloywl 
is  a  "rapid  rectilinear  lens,"  composed  of  two  combinations,  having  nu 
aperture  of  6  inches  and  a  focal  length  of  about  52  inches.  The  exposure 
of  each  plate  is  one  hour,  and  the  plates  are  the  most  sensitive  "Paget 
diy  plat«s,"  specially  made  for  that  parpoee.  Mr.  Finlay,  of  the  Cape 
Observatory,  statedatameetingoftheLiverpool  Astronomical  Society,  on 
October  13, 1885,  that  a  9-inch  lens  bad  been  ordered  and  would  soon  be 
ready.  It  is  proposed  todivide  tbe  whole  southern  hemisphere  intn  sixty 
SQuares,  each  one  overlapping  another  adjoining  it.  Two  plates  are  taken 
of  each  picture,  so  as  to  avoid  any  mistake.  Tbe  work  will  take  i'rom 
three  to  fonr  years,  and  will  comprise  1,000  pictares.  Mr.  C.  Bay  Woods 
has  been  pat  in  cbarge  of  this  work,  and  be  intends  to  continue  at  the 
Cape  the  vork  of  photographing  the  corona,  which  be  lately  undertook, 
under  I>r.  Hnggins'  direction,  in  Switzerland. 


TA^ofy  ofoom^  tails :  Lea  syndynames  el  lea  aynchronea  dans  lea  oomites, 
25  pp.,  1  plate,  4to.  Les  ayndynamea  et  lea  synchr<mea  de  la  comite  Pona- 
Brootg.  24  pp.,  1  plate,  4to. — "M.  Bredichin,  while  sharing  someof  Bes- 
ael's  ideas  concerning  the  existence  of  a  repulsive  force,  has  succeeded 
in  developing  a  complete  theory  concerning  the  tails  of  comets;  a  theory 
which  acoonnts  very  satisfactorily  for  most  of  the  observed  phenomena. 
H.  Bredicfaln  applies  tbe  name  ayndyjtamelo  tbe  parabolic  curve  in  which 
tbe  particles  of  the  tail  tbathavesuccessivelylefttheuucleua  under  the 
iDflnence  of  a  given  repulsive  force  fi,  are  disposed  at  the  moment  of 
observation.  Tbe  synckrone  is  the  curve  in  which  occur  tbe  particles 
that  have  left  tbe  nuclens  at  the  same  time  under  the  influence  of  sev- 
eral forces  /#,  ;i', . . . .  ^  , 
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"  TbA  syocbronic  lines  are  limited  sod  intersected  by  tbe  syodynaines 
of  tbe  edges  of  tbe  tail.  Id  the  case  of  tlio  DoDati  couiet,  Nortou  foatid 
these  liues  to  be  nearly  straight,  paesiDg  near  tbe  nacleus.  Accordiug 
to  Bredicbin,  the  synchrones  are  rather  circles  of  great  radius,  the  ra- 
dius for  eacb  comet  increasing  and  diminiBbing  with  the  radius  vector. 
When  the  emission  of  matter  is  intermittent,  the  synchronic  circles 
signalize  tbe  maxima  by  clear  bands  converging  toward  the  nncleus. 
The  clear  bands  are  really  hollow  conoids,  more  or  less  flattened  in  the 
direction  of  the  plane  of  the  orbit. 

"Id  the  two  memoirs  before  us,  which  are  taken  from  the  Annals  of  the 
]MoKcow  Observatory,  M.  Bredicbin  saocessfiilly  applies  bis  theory  to  dif- 
ferent comets,  of  which  we  possess  sufBciently  accurate  drawings,  and 
especially  to  tbe' comet  of  1744  and  to  the  Pons-Brooks  comet  (1884). 
They  also  contain  a  reproduction  of  the  refutation  of  tbe  criticisms  of 
a.  Marcuse."     (Radau,  Bull.  Astron,,  September,  1885.) 

Computation  of  comet  orbits. — In  tbe  twentieth  volume  of  tbe  ViertiA- 
jahrgschri/t  der  Astronomisclten  Qesellacha/t  (pp.  287-312)  'will  be  foond 
in  full  Professor  Weiaa's  exceedingly  interesting  report  on  the  present 
state  of  the  computations  of  tbe  orbite  of  comets,  presented  at  the  meet- 
ing of  the  GesellBchait  on  the  19th  of  August,  1885.  Nature  contains 
the  following  report  of  this  communication : 

"  Of  tbe  twelve  periodical  comets  returned  at  diftereut  times  to  their 
perihelion,  eight  had  again  been  regularly  determined  by  the  same  cal- 
culators. Of  the  remaining  fpor,  three  were  removed  firom  our  present 
care :  Biela's,  which,  as  was  koowD,  had  been  lost  to  observation,  and  the 
comets  of  Halley  and  Pons- Brooks,  whose  next  perihelion  lay  too  remote 
in  the  future.  There  was  consequently  but  one  periodical  comet  (Bror- 
sen's)  to  be  taken  account  of.  As  to  the  remaining  nouretoruing  comets, 
of  the  168  which  had  appeared  in  this  century,  forty-one  were  to  be  re- 
garded as  settled  j  twenty-three  had  their  orbits  pretty  well  determined. 
In  the  case  of  fifty-eight  comets  a  new  calculation  of  the  orbit  was  desir- 
able for  various  reasons,  and  in  all  forty -six  bad  yet  to  be  calculated,  de- 
finitely. There  was,  therefore,  a  wide  field  of  labor  open.  Professor 
Weiss  accordingly  sought  to  commend  to  tbe  society  tbe  establishmeat 
of  a  common  calculation  bureau  on  tbe  settlement  of  tbe  questioas  at 
issue,  while  the  exact  detailed  treatment  of  a  particular  comet  sboald 
in  future,  as  hitherto,  be  left  to  tbe  initiative  of  a  single  calculator.  la 
the  discussion  following  this  address,  Staatsrath  Stmve  argued  agaiuaC 
the  founding  of  sach  a  bureau  on  the  ground  that  tbe  comets  were  of 
too  peculiar  a  nature  to  accommodate  themselves  to  the  methodic  treat- 
meut  of  a  calculation  huTean." 

ffolettcliek:  Uber  die  Bahnanes  Kometen,  der  ■  -  ■  nichtausden  Son- 
nenstrahlen  heraustreten  iann  Wiener  Sitzungsberichte,  December,  ltS83. 
(88:  1099-1162.)— It  will  be  remembered  that  at  the  time  of  the  total 
ecliptteof  May  17, 1882,  the  French,  Euglish.and  Italian  astruuomers  wlio 
met  at  Sohag,  Bgypt,  observed  the  preeenoe  of  a  comet  near  the  aao  : 
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it  was  photographed  by  Taccbini  and  SchnBter,  and  a  drawiog  made 
of  its  tail  by  Tr^pied;  but  the  comet  was  not  seen  again.  It  was  this 
incident  tfaat  iudnced  Hen*  Holetschek  to  determine  the  conditions 
that  must  be  folfllled  by  the  orbit  of  a  comet  that  remains  concealt'd 
by  the  sou's  rays  during  the  time  that  its  absolute  brightness  (deter- 
mioed  simply  by  tlie  formnla  J= 
covery. 

Herr  Holetscbek  judges  from  the  examples  fornisfaed  by  the  comets 
of  the  last  ten  years  that  the  magnitude  of  a  comet  remaining  invisible 
at  its  perihelion  cannot  t>e  greater  than  from  0-06  to  0-12  for  au  elon- 
gation approaching  16°,  certainly  not  for  one  of  22-6o  (the  calculation 
iras  made  for  these  two  elongations].  In  order  that  it  may  remain  vis- 
ible in  the  two  branches  of  its  orbit,  its  orbit  must  offer  a  certain  sym- 
metry in  reference  to  the  earth's  radios  vector;  the  heliocentric  latitude 
of  the  perihelion  must  tbeu  be  sufficiently  small,  and  the  comet  mnst  be 
io  conjunction  with  the  snn  at  the  time  of  its  passing  its  perihelion. 

These  resulfa,  which  are  not  at  all  rigorous,  snffice  to  show  that  the 
unobserved  perihelion  transits  of  comets  may  not  be  as  infrequent  as 
woold  have  been  supposed.  We  know  of  periodic  comets  whose  re- 
turns sometimes  elnde  observation.  But  there  are  others  which  would 
have  always  remained  nnknown  if  their  transit  bad  occurred  at  any 
other  time  of  the  year;  snch,  for  example,  is  thu  comet  of  1821  (^=0.00, 
i=106°).  The  Sohag  comet  belongs  very  probably  io  the  same  cate- 
gory as  this  last;  its  perihelion  distance  mnst  Lave  been  very  small. 
(Badaa,  Ball.  Attron.,  Jnly,  1885.) 

OaOt^s  supplementary  list  of  recent  comets. — Dr.  J.  G.  Oalle,  the  emi- 
nent director  of  tbe  Breslau  Observatory,  has  communicated  to  the 
]Faekrichten'  (Nos.  2665  and  2666)f  a  most  valuable  summary  of  the 
<wWt  elements  of  comets  ttom  1860  to  1864,  with  a  similar  list  of  newly 
compated  orbits  of  comets  earlier  than  1860.  Brief  notes  generally  re- 
lating; to  the  discovery  and  period  of  visibility  of  the  comet,  and  to  the 
elemeots  ^iven,  accompany  each  orbit. 

Dr.  Galle's  paper  has  been  reprinted  in  Sirivs,  voL  18,  and  a  transla- 
tion of  tbe  portion  relating  to  comets  since  1860  has  appeared  in  the 
Sidereal  Mestenger  (vols.  4  and  5),  The  present  list  is  supplementary  to 
the  catalocoe  given  in  tbe  third  edition  of  "  Olbers'  Metbode  zur  Be- 
rechDOD^  der  Gometenbahnen,"  so  that  taken  in  connection  with  tbe 
latter  it  forms  the  most  complete  catalogue  of  comets  that  is  now 
available.  At  the  end  of  the  year  1884  the  nnmber  of  different  comets 
of  vbich  orbits  have  been  computed  was  302.    Tbe  number  of  appari- 

'  UabniacJit  tiber  die  Buhn-ElmneiiM  der  aeit  dem  Johre  1860  euchieneneti  Comet«D, 
MMrie  Bber  ii«a  beracliiiflte  oder  verbeBaerte  Bkhnen  von  Comoten  der  fHlher«a  ZeiU 
ISm  alao  Aftnn.  Sa<*r.,  2603. 
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tioDS  of  comets,  iucludiog:  tfae  present  recorded  retaros  of  periodic 
iH)niets,  is  coQsiderably  greater : 

D'Arrest'B  comet  baa  been  observed  4  times. 

Biela's  comet  bas  been  observed  6  times. 

Brortien'B  comet  bas  been  observed  6  times. 

Eocke's  comet  bas  been  observed  23  times.  < 

Faye's  comet  bas  been  observed  6  times.  | 

Hatley's  comet  bas  been  observed  7  times.  - 

Poas's  comet  baa  been  observed  2  times.  I 

Tempers  (1)  .comet  bas  been  observed  3  times. 

Tempel's  (2)  comet  bas  been  observed  2  times.  | 

Tempel's  {3}  comet  bas  been  ol>served  2  times. 

Tattle's  comet  bas  been  observed  3  times. 

Winnccke's  comet  bas  been  observed  4  times. 

Accordingly,  67—12=55  repeated  apparitions  are  to  be  added,  bring- 
ing up  to  357  tbe  total  of  the  observed  appearances  of  comets.  In  tbis 
summary,  of  course,  do  allowance  is  made  for  tbe  great  uncertainty  oC 
many  of  tbe  older  orbits,  or  for  tbe  fact  that  in  some  cases  it  is  doabt- 
fol  whether  the  same  periodic  comet  bas  been  seen. 

The  comets  are  arranged  strictly  in  tbe  order  of  their  perihelion  pas- 
sage.   This  is  along-established  system  and  one  possessing  numerous  ad- 
vantages ;  Airi:hermore,  ithas  lately  been  made  tbe  rule  of  the  Aatronom-       i 
iache  Oesellscha/L    Tbe  uncertainty  sometimes  existing  in  tbe  desigQa- 
tiou  of  particular  comets  during  the  year  of  discovery  can  always  be 
easily  removed,  for  tbe  time  being,  by  tbe  addition  of  tbe  name  of  the 
discoverer.    Moreover,  a  strict  adherence  to  this  system  of  namberiag 
comets  in  each  yeiir  has  become  necessary  of  lat4>,  partly  on  acconnt  of 
the  great  number  of  comets  discovered,  and  partly  on  account  of  the  con- 
siderable increase  of  tbe  known  periodic  comets  daring  the  last  forty 
years.    Tbe  actually  observed  returns  of  these  comets  must  of  coarse  be 
arranged  with  the  other  comets.    Since  in  many  casefl  tbe  periodicity  has 
first  been  established  at  tbe  second  apparition,  and  in  a  few  cases  at  the 
third,  the  exclusion  of  periodic  comets  from  the  list  of  appariHonB  of 
each  year  would  frequently  cause  annoying  changes  in  tbe  desigrnA- 
tions  of  earlier  years.    In  tbe  publications  of  tbe  past  ten  years  the    ' 
periodic  comets,  particularly,  have  led  to  a  great  many  differenoes  in 
the  designation  of  comets,  an  evil  which  is  not  merely  of  a  theoretical 
nature,  bnt,  for  those  who  often  have  occasion  to  refer  to  the  literatatv 
of  comets,  is  one  which  carries  with  it  very  real  and  practical   iucon- 
veniences,  frequeutly  necessitatiug  much  troublesome  comparison  of 
observations,  or  of  epbemerides,  to  decide  what  comet  is  really  referred 
to.    Especially  in  years  in  which  a  great  many  comets  are  seen,  if  the 
names  of  the  discoverers  are  not  given,  not  only  is  there  great,  loss  of 
time,  bnt  besides  this  mistakes  easily  occur. 
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ComeU  0/1883.*— The  great  comet  of  1882  (1882  It),  wLich  excited 
so  mnch  interest  in  the  latter  part  of  tlie  year  1882,  was  viHible  to  the 
naked  eye  till  Febraary,  1883, and  with  the  telescope  was  followed,  in 
the  soathem  hemisphere,  to  the  middle  of  the  year,  the  last  accurate 
observation  being  on  May  26,  at  Cordoba.  The  comet  was  seen  again 
on  Jane  1  at  the  same  place,  bat  was  too  faint  to  admit  of  a  satisfactory 
determination  of  its  position.  It  was  tlien  at  a  distance  of  5-1  from  the 
Ran  and  4-4  £rom  the  earth.  In  addition  to  this  comet,  two  others  were 
\i6ibte  daring  the  year,  1883  I  and  1884  I ;  and  a  comet  discovered  on 
January  7, 1884,  was  foand  to  have  passed  perihelion  on  December  25, 
1883,  and  is  accordingly  catalogued  with  the  comets  of  the  latter  year. 
A  comet  was  also  reported  as  Comet  e,  1883,  on  September  11,  bat  it 
proved  tobeanebola;  and  a  second  comet,  with  a  tail  2<^  or  3°  long, 
was  reported  as  seen  before  sunrise  at  Tasmania  on  the  mornings  of 
December  26  and  27, 1883.  Nothing  more  is  known  of  it.  Two  other 
comets  bare  passed  perihelion  during  the  year,  bat,  owing  to  nnfavora- 
ble  circomstances,  have  not  been  seen — D'Arreet's  comet  on  Jannary  13, 
1883,  and  Tempel's  comet  of  1873,  on  November  20. 
Comet  1883  I :  I      Discovered  February  23,  by  W.  B.  Brooks  of 

=CoiiMt  a  18B3.  Phelps,  N.  T.,  and  on  the  same  day,  a  few  hours 

=  Swift-Brooka  Comet.  [  i^ter,  by  Swift,  at  Kochester.  The  comet  bad 
already  passed  perihelion  {on  Febrnary  18).  Its  orbit  does  not  resem- 
ble any  previously  computed,  nor  does  it  show  any  signs  of  eccentricity. 
The  spectrum  was  of  the  ordinary  three-band  type. 
Comet  188311:  i  This  comet  was  discovered  by  Boss,  an  amateur 
=Cainetal88t.  i  observer,  at  Elsternwick,  near  Melbourne,  Australia, 
=  Bow'a  Comet.  |  ©„  January  7, 1884.  The  spectrum  showed  faintly 
the  three  hydro-carboQ  lines.  A  careful  discussion  of  the  orbit  has 
lately  been  made  by  Mr.  Bryant.  The  observations  are  few  and  not 
very  satisfactory,  and  Mr.  Bryant  finally  based  bis  results  on  Tebbutt*s 
obe^vatlona  alone.  Two  sets  of  elementfi  were  derived ;  one  gave  a 
period  of  eighty-seven  years,  and  the  other  ninety-four  years,  but  both 
orbite  satisfy  the  observations. 

Gomtett  o/lSSi. — Of  the  five  comets  visible  during  the  year,  four  were 
periodic — two  of  these  of  short  period,  and  observed  apparently  for  the 
first  time  at  this  return.  The  first  comet  discovered  daring  the  year 
has  jast  been  described  as  Comet  1883  II.  The  second  discovery  was 
by  Barnard  on  July  16,  and  the  third  by  Wolf,  on  September  17.  To 
these  we  add  Encke's  Comet,  1885  I,  detected  by  Tempel,  at  Arcetri,  on 
December  13,  and  the  Pons-Brookf  Comet,  which  passed  perihelion  on 
JaooaTy  25.  To  complete  the  list  we  should  mention  a  suspected  comet 
to  wfaicli  some  interest  is  attached:  A  faint  nebulous  object  was  found 
*Thisaectian  iapnrpowly  nude  toinolodelbeoometaof  1683, 1884,  and  1885,  in  or- 
der to  eontplB^  fonner  reoorda. 
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by  Spitaler  with  tbe  27-inob  refractor  of  tbp  YienDii  Observatory,  wbile 
searching  for  Comet  1858  III,  on  tbe  moniJDg  of  May  26, 1884.  &.  period 
of  almost  DDBxampled  bad  weatber  followed,  and  od  June  17  and  18  tbe 
of  uebnla  was  missing.  Scbalbof  seems  to  tbink  it  improbable  tbat  this 
was  tbe  comet.  BroraeD's  Comet,  which  baa  a  period  of  abont  five  and 
one-balf  years,  was  due  at  peribelion  ia  September,  1884,  but  owing  to 
its  aDfavo^abte  situation  it  seems  to  bave  escaped  obserratioa. 
Comet  1834  I :  A  faint  telescopic  comet  was  discovered  l^ 

Brooks  ou  September  1, 1683,  and  i  t  soon  proved 
to  be  a  comet  which  bad  been  diucovered  origi- 
nally by  Pons,  at  Marseilles,  on  July  20,  i8l:i^ 


=  Comet  b  l6tJ3. 

=  Pons- Brooks  Comet. 

=  Poos  Comet  1812. 


one  ofagroupjOfwhicbHalley's  Comet  is  anotber  member,  baviogaperiod 
of  about  seventy-five  years  and  an  aphelion  a  little  beyond  tbe  orbit  of 
Neptune.    Scbulbof  and  Bossert's  careful  Fediacussion  of  tbe  observa- 
tions of  1812  had  placed  tbe  return  to  perihelion  on  September  3, 1884, 
whereaa  perihelion  passage  was  actually  found  to  take  place  on  Janoary 
25.    A  closer  agreement  (tbe  error  was  ooly  j^  of  the  whole  amount) 
could  hardly  have  been  expected,  considering  that  tbe  older  observar 
tions  extended  over  barely  two  mouths.    Tbe  corrected  elements  make 
the  period  71-56  Julian  years.    As  tbe  second  member  of  this  group  to 
return  to  peribelion,  this  comet  bad  been  looked  for  with  coDsiderable 
iulerest,  aud  that  interest  was  subsequently  increased,  when  observa- 
tion showed  the  rapid  changes  sufifered  by  the  bead  in  approaching  the 
sun,  and  the  curious  fiuctnations  in  the  brightness  of  tbo  nuclens-     Oo 
the  evening  of  September  22  the  comet  was  described  as  a  faint,  roand 
nebula,  with  a  nucleus  of  the  12th  magnitude.    On  September  23  the 
nucleus  bad  become  as  bright  as  the  8th  magnitude.   This  central  masa, 
according  to  Scbiaparelli,  was  not  a  point  of  light,  but  had  an  appre- 
ciable diameter,  aud  an  irregular  outline.    It  now  diminished  qaite 
rapidly  in  brightness,  and  was  noted  as  the  dtb  magnitude  on  Sep- 
tember 29.    Another  outburst  occurred  on  January  1,  1884,  aud  a  care- 
ful series  of  photometric  observations  was  obtained  by  Dr.  Muellejr,  of 
Potsdam.    The  nucleus  became  as  bright  as  a  star  of  the  7th  mag- 
nitude, the  change  in  brightness  amonntiog  to  more  than  a  maguitode 
in  about  an  hour  and  a  half.    Tbe  comet  was  visible  to  the  naked  eye 
from  November  20  to  March  3,  and  at  its  brightest,  with  a  tail    G^^ 
long,  it  was  a  fairly  conspicuous  object  in  our  southwestern  ^y.     The 
spectrum  on  the  24th  and  27tb  of  September  showed  nothing  nnasaaL 
On  January  1  Togel  found  a  continuous  spectrum  of  considerable  inten- 
sity, in  which  two  bright  lines  were  suspected  in  the  yellow.    The  bands 
were  fainter  in  tbe  nucleus  than  in  the  parts  immediately  sorroand- 
ing  it.    Yogel  concludes  ttom  his  observations  that  in  consequence  of 
tbe  rapid  condensation  of  the  cometary  matter  into  a  bright  uucleoa  of 
several  seconds  in  diameter,  a  considerable  increase  in   temperatoru 
must  have  taken  place,  by  which  the  most  re&angible  band  in  tbe  comet's 
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(pectnuD  iDoreased  so  in  iotenBity  that  it  almost  equaled  tbe  bright- 
iMW  of  the  middle  band,  in  tbe  green,  and  decidedly  eorpaseed  the 
band  in  the  yeUov. 

Ccmet  1884 II:  I  A  comet  first  seen  by  Barnard,  at  Kashville, 
=  Comet  b  1884.  TeuD.,  on  tbe  night  of  Jaly  16.  Dnring  the  whoie 
=  Bm>»td'B  Comet-  |  period  of  its  visibility  {to  about  November  20)  it 
remuned  ao  incoospicaons  object.  The  changes  in  brightness,  as  in 
otber  comets  recently  observed,  was  neither  aniform  nor  consistent 
with  the  law  of  reflected  light.  The  comet  was  found  to  move  iu  an 
tUiptic  orbit  with  a  period  of  about  5-4  years,  the  elements  bearing  a 
nrj  close  resemblance  to  tboBe  of  De  Vico's  lost  comet  (1844  I),  though 
the  two  do  not  appear  to  be  identical.  The  epectrum  showed  two  of 
the  cometary  bands,  tbe  middle  one  and  that  ili  the  red ;  the  third  was 
only  eospected.  This  comet  perhaps  belongs  to  the  fainter  class  of 
those  revolving  in  a  short  period,  and  this  year  was  probably  observed 
nnder  somewhat  favorable  circninstances.  Perihelion  was  passed  on 
Angnst  16. 

Comet  1884  III:  i  Discovered  by  Max  Wolf,  at  Heidelberg,  on  Sep- 
=CoiD«t  e  1684.  tember  17,  and  independently,  with  the  spectro- 
=Woifg  Comet  |  gcope.  by  Oopeiand,  at  Don  Echt,  on  September  22. 
The  last  observation  appears  to  have  been  by  Young,  at  Princeton,  on 
April  6, 1885.  This  comet,  like  tbe  preceding,  was  moving  in  an  ellipse 
of  short  period  (6f  years),  and  one  of  the  most  interesting  facts  in  con- 
Dection  with  it  was  the  near  approach  (abont  8,000,000  miles)  that  it 
DosC  have  made  to  Jupiter  in  May,  1875.  It  seems  not  at  all  improb- 
able that  from  the  perturbations  experienced  at  that  time,  it  was  brought 
into  its  present  orbit.  Krueger  has  pointed  oat  that  at  the  returns  (con- 
nstent  with  a  period  of  6|  years)  in  1871  and  1878  the  comet  was  unfa- 
vorably situate  for  observation.  Is  1864  and  again  in  1891  the  sitn- 
Mioa  is  fiavorable,  if  we  can  suppose  that  it  follows  the  same  path  as 
DOW.  Dnring  tbe  whole  period  of  its  visibility  the  comet  was  an  insig- 
niflcant  object  physically.  The  spectrum  as  observed  at  Nice  was  eon- 
tionouB,  with  the  three  cometary  bands.  Perihelion  was  passed  on  No- 
vember 17. 

Comets  of  1885. — Daring  the  year  1885  seven  comets  have  been  under 
oiMervadoD  ;  two  were  discovered  by  Barnard,  two  by  Brooks,  and  one 
by  Fabry,  a  student  at  the  Paris  Observatory.  Two  of  the  known  pe- 
riodic comets,  Encke's  and  Tuttle's,  were  expected  to  return  this  year 
*Bd  both  were  found.  Two  other  periodic  comets,  Tempel's  1867  U, 
ad  Tempel-Swift  1869  III,  were  also  expected,  and  were  carefully 
looked  for;  bat  they  were  nnfovorably  situated,  and  seem  to  have 
pwed  unobserved.  A  suspicious  object,  thought  to  have  been  Tempel's 
mnet  1867  II,  was  observed  at  Geneva  in  March,  but  its  identity  was 
M  fully  established. 
H.  Mis.  15 25 
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Comet  1885  I :    i      Encke's  comet,  at  this  its  tweoty-third  retnm,  vas 
=Comet  d  1H84,      found  by  Tempel,  at  Arcetii,  od  December  13, 18M, 
— Eucke'BCutuBt.l  close  to  the  pla^ie  given  by  Backluud's  epliemeris — a      ' 
faiut  uebiiloas  mass  vithoot  any  defined  nadeus.    By  the  1st  of  Febru- 
ary a  condensation,  sitnated  a  little  eccentrically,  as  in  1881,  was  seen,       ! 
aud  by  the  middle  of  February  the  faint  trace  of  a  tail  was  visible. 
Perihelion  occurred  ou  March  7.     The  comet  showed  quite  a  bright      ' 
banded  spectrum,  while  the  continuoiis  spectrum  of  the  nucleus  was 
made  out  only  with  considerable  difBculty. 

Oomet  1885  II :      |      A  telegram  was  received  on  Jnly  9,  at  Harvard 
=Ooinet«l885.  College    obBcrvatory,    from     Prof.    L.    Swift,   of 

=Barnard'a  Comet.  |  Kochester,  announcing  the  discovery  of  a  comet  by 
Prof.  E.  E.  Barnard  on  the  evening  of  July  7,  at  Vanderbilt  University, 
Kashville,  Tenn.    The  position  given  was  identical  with  a  nebula,  "So. 
4301,  oi  HerscheVa  General  Catalogue,  and  the  announcement  dispatches 
were  delayed  until  the  fact  of  the  non-identity  was  established.    The 
comet  was  seen  at  Cambridge  on  the  night  of  July  9.    On  the  11th     ' 
of  July,  as  observed  by  Oharlois,  at  Nice,  it  consisted  of  a  uudens 
of  the   105   magnitude,  surrounded    by  a  faint,  irregular  nebulosity     ' 
about  l'*5  in  diameter.     Professor  Young,  observing  with  the   23- 
inch  refractor  at  Princeton,  describes  the  comet  during  July  as  about 
three  quarters  of  a  minute  of  arc  in  diameter,  somewhat  elongated, 
and  much  condensed  in  the  center,  though  without  any  true  stellar 
nucleus ;  no  structure  of  Jets  or  envelopes  could  be  made  out.     There 
was,  however,  a  faint,  slightly  fan-shaped  tail  from  2'*5  to  i'  long,  di- 
rected at  a  position  angle  of  about  35°.    Professor  Young  found  the 
spectrum  almost  continuous,  the  usual  cometary  bands  being  visible 
only  as  three  slight  intensifications  of  brightness  upon  the  uniform 
background.    A  similar  spectrum  was  observed  at  Kice.     The  ootu«t. 
appears  to  have  been  seen  as  late  as  September  2.     Several  sets  of  ele- 
ments have  been  computed ;  tbe  peculiarity  of  the  orbit^  its  great  peri- 
helioQ  distance,  being  brought  out  by  all.     The  perihelion  distaooe,  (2-5) 
is  greater  than  in  the  case  of  any  other  comet  hitherto  computed,  exoept-  ' 
ing  the  extraordinary  one  of  1729,  which  did  not  approach  the  sun  witliiD 
four  times  the  earth's  mean  distance.    A  coqjectnre  having  been,  es.- 
pressed  by  Faye  and  Krueger  that  the  orbit  might  be  elliptic,  Dr.  H^funp 
computed  elliptic  element,  and  found  a  pe^'iod  of  eighty-seven  hundred  I 
years.     He  remarks,  however,  that  owing  to  the  uncertainty  in  the  sia^le  j 
observations  employed,  his  results  can  hardly  be  considered  as  decmiw  ' 
and  the  orbit  may  yet  turn  out  parabolic.    The  comet  passed  perihelioa' 
in  the  early  part  of  August,  the  several  orbits  thus  far  compnted  raD^ug 
in  this  element  from  August  1  to  9. 

Comet  1885  III :    I      Discovered  by  W.  B.  Brooks,  of  Phelps,  N.  V 
=  Conn;t  0  1685.         on  August  31,  1885,  and  also,  independently,   Ij-, 
=Brooto'a  Comet.    |  a_  a.  Common,  at  Ealing,  on  September  4.  "^  t^ 
fessor  Pickering,  who  obtained  the  first  accurate .  position,  Sef>t«ixi 
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ber2,  deBcribes  the  comet  as  of  about  the  9th  magnitude,  with  circular 
nebDloftity  2'  in  diameter,  some  central  condensation,  and  no  tail.  It 
changed  very  little  from  this  during  the  few  weeks  it  was  visible. 
According  to  Dr.  H.  Oppenbeim's  orbit,  perihelion  was  passed  on 
Angust  10,  and  the  comet  steadily  decreased  in  brightness  fixtm  the 
time  of  discovery.  The  nearest  approach  to  the  earth  seems  to  have 
been  about  September  25. 

Comet  1885  IV :  This  comet,  originally  discovered  by  M^chain  in 
=Comet  b  18B5.  1790,  and  rediscovered  by  Tuttie  in  1858,  was  found 
-c!'"""^'h*'  *'  *^'''*  return  by  Perrotin  and  Cbarlois  at  the  Nice 
= Comet  185B 1  Observatory  on  August  8,  and  was  observed  on  each 
=Comet  1871  Ul.      ^^  ^^  following  days  to  August  13,  by  Uharlois. 

Owing  to  the  faintness  of  the  comet  and  its  slight 

elevation  above  the  eastern  horizon  at  sunrise,  observation  was  possi- 
ble for  only  ten  or  fifteen  minutes.  U.  Charlois  describes  the  comet 
as  a  whit«  spot,  about  2'  in  diameter,  without  any  central  con- 
deusation.  On  August  10,  with  exceptionally  good  atmospheric  condi- 
tions, be  tfaonght  the  nebulosity  was  elongated  in  the  direction  of  the 
meridian. 

Herr  Bahts,  of  Koenigsberg,  has  taken  up  the  work  of  Tischler,  and 
bSB  deiluced  an  orbit  from  the  observations  of  1853  and  18?I-'72,  witb 
perturbations  by  Mercury,  Venus,  the  Earth,  Mars,  Jupiter,  Saturn, 
and  Uranus,  to  July  11, 1885.  He  obtains  a  period  of  revolution  of 
13-76  years,  with  perihelion  passage  on  September  11, 1886. 
Comet  I8»5  T :  I  Discovered  by  Brooks  on  December  26,  1885,  or 
=CoiDet/ 18S5.  more  than  three  weeks  after  the  two  followinp; 
=Brooka'»Com6t.|  comets.  It  was  also,  independently,  discovered  by 
Barnard  on  the  evening  of  December  27,  making  the  third  comet 
found  by  Barnard  in  1885,  and  the  second  by  Brooks.  It  is  described 
u  circolar,  about  3'  in  diameter,  equivalent  to  a  star  of  the  9tb  mag- 
nitude,  and  with  a  strong,  eccentrically  placed  condensation.  The 
pnvTgioaal  elemenb^  computed  by  Chandler  and  Wendell  show  that  the 
MHnet  is  growing  fainter,  having  passed  |>erihelion  on  November  29. 
Cometl886.  ..  (Fabry):!  Discovered  on  December  1,  1886,  by  M. 
=  Comet  d  1865.  Fabry,  a  student  at  the  Paris  Observatory, 

sFabry'a  Comet. |  ^fhere  he  had  been  engaged  for  about  three 

Bootbs  in  a  search  for  new  comets,  witb  the  equatorial  coudtS.  At  the 
tiaie  of  discovery  the  comet  presented  the  appearance  of  a  faint  round 
Kboloaity  (IStb  magnitude)  about  1'  in  diameter,  with  a  small,  centra), 
Aedar  nncleas.  On  December  d  it  was  observed  to  be  elongated  in  the 
pwtioD  augle  of  87°.  According  to  a  calculation  of  its  orbit  made  by 
M.  Lebeaf,  perihelion  passage  occurs  on  April  5,  1886.  The  distance 
ftwn  the  Eartb  decreases  till  the  end  of  April,  when  the  theoretical 
Wightneaa  will  be  nearly  600  times  as  great  as  on  the  date  of  die- 
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Comet  1886.  .'.(Basnard):  i      This  comet,  the  second  discoTered  by  ■ 
=  Comet « 1885.  Barnard  during  the  year,  was  foaodin  tbe 

=  BauMd'B  Comet.  |  coDStellatior  Taarne  on  December  3, 1886. 

It  is  described  by  Tempel,  on  December  10,  as  somewhat  brighter  than 
Fabry's  comet,  small,  about  eqaal  to  a  nebola  of  class  II,  with  a  star-  - 
like  center.  Elements  and  ephemeris  thus  far  pabhshed  show  that  tbe 
comet  is  increasing  in  brightness,  and  that  it  does  not  reach  peribeUon 
till  May,  1886.  Dr.  Oppenheim's  ephemeris  places  the  maximam  bril- 
liancy aboat  May  2S,  nearly  400  times  as  bright  as  at  discovery;  bat 
its  proximity  to  the  sun  at  this  time  will  detract  considerably  from  its 
splendor. 

Periodic  oometa  dve  in  1886. — Of  tbe  now  somewhat  Dumeroas  list  of 
comets  of  short  period,  two  will  be  due  at  perihelion  in  the  ensning 
year;  (1)  Tbe  comet  Tempel-Swift,  or  1860  III,  and  1880  IT,  which  is 
likely  to  return  under  circumBtancea  that  will  render  observations  im- 
practicable, BO  far  at  least  as  a  judgment  can  be  formed  without  actual 
calculation  of  the  perturbations;  {2)  WinneoWs  comet,  last  observed 
iii  1875,  its  track  in  tbe  heavens  near  the  perihebon  passage  io  Decem- 
ber, 1880,  not  allowing  of  the  comet  being  seen  at  that  return ;  the  per- 
turbations may  be  very  sensible  during  the  present  revolution ;  oeglect- 
ing  their  effect,  the  mean  motion  determined  by  Professor  Oppolzer  tor 
1880  would  bring  the  comet  to  perihelion  again  about  Angoet  24*5 
-  -  -  Tbe  actnal  orbit  of  Winnecke's  comet  approaches  very  neat 
to  that  of  the  planet  Jupiter  in  heliocentric  longitude  110°,  at  which 
point  the  comet  arrives  seven  hundred  and  twenty  days,  or  1-97  yean, 
before  perihelion  passage;  the  distance  between  tbe  two  orbits  is  then 
less  than  0-00  of  tbe  earth's  mean  distance  from  the  sun. 

It  is  very  posHible,  however,  that  the  comet  which  may  most  intereflt 
astronomers  in  1886  will  be  that  observed  in  1S15,  and  known  as  0\- 
bers'  comet,  which,  according  to  the  elaborate  calculations  of  Dr.  Oio- 
zel,  will  again  arrive  at  perihelion  in  December,  1886.  The  most  prob- 
able date  that  can  be  inferred  from  the  observations  of  1815,  and  the 
computation  of  planetary  perturbations  in  tbe  interval,  is  December 
16,  but  unfortunately  the  observations  did  not  suffice  to  determine  the 
mean  motion  in  1815  with  precision,  and  consequently  Giuzel  found  for 
the  limits  of  the  jieriod  of  revolution  72-33  and  75-68  years;  hence  tbe 
comet  may  reach  its  perihelion  many  months  earlier  or  later  tfaan  tbe 
date  given  by  calculation. 

Extensive  sweeping  epheraerides  have  been  published,  &ud  it  may 
not  be  too  soon  to  direct  attention  to  a  search  for  the  comet  at  tbe  be- 
ginning of  the  next  year,  or  as  soon  am  the  region  in  whicl(  its  orbit  ii 
projected  at  the  time  can  be  advantageously  examined,  (if  ofaire.  Octo 
ber  29, 1885.)  i 

UETEOB8,  AND  THE  ZODIAOAI,  LIGHT. 

Meteor  shower  of  Novcmher  27, 1885. — On  the  evening  of  N"o vember  2 
there  was  a  remarkable  shower  of  meteors  radiating  from  •A.ndroineds 
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uid  presamably  connected  vith  Biela's  comet,  very  nearly  two  revo- 
Intions  of  which  had  elapsed  since  the  previous  great  appearance  of 
these  bodies  in  1872.  - 

In  Europe  and  Asia  the  star  shower  was  ver;  remarkable  wherever 
the  doads  did  not  prevent  its  being  seen ;  iu  this  country  it  was  uearly 
over  before  sunset,  yet  in  the  early  evening  the  meteors  were  numerous 
enongh  to  attract  very  general  attention.  It  would  also  appear  that 
Bboirent  of  meteors  were  observed  from  this  streaQi  not  only  on  the  night 
of  November  27,  but  also  at  some  places  on  nights  preceding  and  fol- 
lowing. 

An  adequate  discussion  of  the  observations  can  only  be  made  after 
all  the  reports  are  in.  Tolerably  complete  summaries  of  the  accounts 
tfias  far  published  may  be  found  in  Ciel  et  Terre,  vol.  6,  pp.  451, 491,  and 
Sinti*,  vol.  19,  p.  33. 

"It  will  be  very  interesting  to  notice  in  1898  how  far  the  brilliancy 
of  the  display  to  which  we  may  then  look  forward  will  be  affected  by 
the  comparatively  slighUy  altered  position  in  its  orbit  of  the  principal 
aggregation  of  meteors,  which  would  seem  to  be  a  little  behind  what 
would  have  been  the  place  of  the  comet." 

3^  sodiaeal  lij^Ai.— In  October,  1883,  Prof.  Arthur  Searle  presented 
to  the  American  Academy  of  Arts  and  Sciences  a  very  valuable  paper 
OB  the  zodiacal  light,  in  which  he  had  collected  and  reduced  on  a  .uni- 
form system  the  evening  observations  of  all  the  principal  observers. 
The  priDcipal  points  then  brought  out  w'ere  that  iu  all  probability  the 
apparent  changes  in  the  latitude  of  the  zodiacal  light  were  due  mainly, 
if  not  entirely,  to  the  effect  of  atmospheric  absorption,  and  that  the 
method  of  observation  by  drawing  outlines  must  be  replaced  by  care- 
M  pAotoiaetric  observations  if  definite  knowledge  was  to  be  substi- 
tntedfor  the  vagne  information  we  now  possess  as  to  the  "  Gegenschein," 
the  "zodiac^  bands,"  &c.;  and  Professor  Searle  concluded  with  the 
mggestion  that  the  ordinary  meteoric  theory  would  gain  greatly  iu 
smpUcity   by  the  substitution  of   meteoric  dust  scattered  generally 
througboDt   tbe  solar  system  for  the  meteoric  rings  that  have  been 
BraaUy  ima^oed.    Professor  Searle  has  continued  his  investigations 
in  a  receat   memoir,   in  which  he    corrects,  for  the  efifect  of  atmos- 
pheric abaorprion,  Jones's  observations  of  what  the  latter  called  the 
"  stronger  ligbt,"  at  the  elongation  60°,  whether  made  in  the  morning 
or  eveoin^.     The  result  of  the  inquiry  is  to  confirm  the  view  arrived  at 
previously,   tliat  atmospheric  absorption  largely  affects  the  apparent 
poetioo  of  the  zodiacal  light,  and  Professor  Searle  again  lays  stress  on 
lbs  need   for   photometric  observations.      Professor  Searle  concludes 
ttat,  after  corrcctiug  for  atmospheric  absorption,  there  seems  reason  to 
ttink  tbat  the  zodiacal  liglit  h»s  had,  during  the  pn-sent  half-century, 
tniore  northern  latiiude  near  the  longitude  180°  than  near  tbe  longi- 
Me  W>.     He  also  shows,  from  a  careful  study  of  the  distribution  of  the 
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stars  in  the  Diirchmusterang,  that  upon  the  meteoric  theory  of  the  zo- 
diacal light  it  is  to  be  expected  that  a  coDtiuuod^  zodiacal  band  should 
be  preseut;  bat  the  Qnestion  of  its  actnal  viaihility  is  complicated  by 
the  slight'  maxima  of  stellar  density  which  are  situated  along  those 
parts  of  the  ecliptic  most  readily  accessible  to  observation  from  stations 
JD  the  northern  hemisphere.  An  iuteresting  resnlt  is  obtained  ftvn 
an  examioatioD  of  the  elements  of  the  237  asteroids  first  diacovered, 
from  which  it  would  ^m  that  the  belt  of  sky  occupied  by  the  projec- 
tions of  the  orbits  of  these  asteroids  "  presents  certain  pecnliarities 
vhich  correspond  to  those  of  the  zodiacal  light,  and  sugge-st  the  hy- 
potbesis  that  the  light  mnj  be  partly  due  to  minute  object;s  circulating 
in  orbits  like  tbose  of  the  smaller  planets."    (Nature.) 


Langley's  researches  on  solar  heat. — "The  resalts  of  the  work  upon 
which  Professor  Langley  has  been  engaged  for  the  last  several  yenrs 
have  recently  been  pafolished  in  a  complete  form  as  Volame  xr  of  the 
Professional  Papers  of  the  United  States  Signal  Service.     No  work 
more  thoroughly  aggressive,  more  calculated  to  farther  the  progress  of 
science  and  to  render  it  secure,  has  been  undertaken  during  late  yeara 
than  that  which  Professor  Langley  has  carried  out,  chiefly  by  means 
of  his  ingenious  and  useful  instrument,  the  bolometer.     -     -     -     The 
first  chapter  contains  the  preliminary  observations  ma<le  at  Allegheny, 
from  which  Professor  Langley  deduced  the  value  of  the  solar  constant 
as  2-81  calories,  a  much  larger  quantity  than  that  generally  accepted 
hitherto.   The  observations  also  showed  him  that,  contrary  to  the  gener- 
ally received  opinion,  absorption  occurred  iu  the  visible  portion  of  the 
spectrum,  particularly  iu  the  green  and  blue,  and  that  it  diminished  as 
the  extreme  infra-red  was  approached,  and  convinced  him  that  the  laboT 
and  expense  involved  in  repeating  the  observations  at  the  base  and  at 
the  summit  of  a  lofty  mountain  wonld  be  well  repaid  by  the  g^n  in    ! 
our  knowledge.  i 

"  In  July,  1881,  therefore,  Professor  Langley  started  for  Mount  "Wlut-  ! 
uey,  a  lofty  eminence  in  the  Sierra  }fevada  of  Southern  California, 
over  14,000  feet  in  height,  wtiich  seemed  to  combine  all  tbe  needed  re- 
quirements. The  second  chapter  ^ves  an  interesting  account  of  tbe 
journey  to  Mount  Whitney.  Then  follow  several  chapters  of  resalts  of 
observations  and  descriptions  of  the  instruments  used.  Amongst  these 
were  a  water  pyrheliometer  after  Pouillet'a  model,  a  mercury  pvrhe- 
liometer,  two  globe  actinometers,  a  'solar  comparator,'  and  the  »|><H:tro- 
holometer.  In  Chapter  xiv  the  amount  of  the  atmospheric  nbsoriition 
is  shown  to  he  about  40  per  cent.,  or  double  that  usually  supposed. 
Then  follow  chapters  on  'Sky  Radiation,'  'Nocturnal  Radiation  '  &c 
Chapter  xxi  gives  a  general  summary  of  the  results ;  and  the  most 
probablevahieof  the  'soLirconsttint'isgiveu  as.3  calories.  Tltre^  nnpeo- 
dicea  follow,  on  the  reduction  of  paychrometcr  ohservatiouH,  tUe  deter- 
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minadon  of  wave-lengths  in  the  invisible  prismatic  spectrum,  and  also 
of  the  influence  of  convection  cnrrents  on  thermometer  bulbs.  The 
work  is  illoBtrated  by  twenty -one  plates,  mostly  the  observation  curves 
of  tlie  difTerent  instraments,  besides  a  map  of  the  district  of  Mount 
Wbitney,  showing  the  proposed  reservstion  and  a  view  of  the  mouutaio 
camp. 

"  The  principal  results  of  Professor  Langley's  work  may  perhaps  be 
briefly  summarized  as  follows:  He  has  shown  that  the  invisible  spec- 
tram  beyond  the  red  extends  much  fnrther  than  was  imagined  or  be- 
lieved possible ;  he  has  detected  cold  spaces  in  this  spectrum  analogous 
to  the  dark  absorption  bands  and  lines  of  the  visible  spectrum,  and 
has  determined  their  wave-leugths.    He  has  shown  that  all  the  old 
rormola  for  the  determlnatioD  of  wave-lengths  in  the  prismatic  spectrum 
failed  utterly  when  carried  into  the  infra-re<l  region.     The  amount  of 
absorption  exercised  by  the  atmosphere  has  been  proved  to  have  been 
greatly  nnder-e8timate<l ;  it  is  at  least  double  what  has  been  usually 
aapposed,  and  the  value  of  the  '  solar  constant  *  ha^  been  increased  in 
consequence.     Contrary  to  the  theory  hitherto  universally  held.  Pro- . 
feasor  Laogley  has  shown  that  the  infra-red  rays  do  not  suffer  the  most 
tbsorpCion,  bnt  the  visible  rays,  and  especially  those  in  the  green  and 
Moe,  the  transmissibility  steadily  increasing  towards  the  extreme  infra- 
red.   Prom  this  it  follows  that  what  we  call  white  light  is  not '  the 
earn  of  all  radiations,'  but  that  remainder  of  rays  which  has  been  filtered 
down  to  us,  and  the  sun,  could  we  see  it  as  it  is,  would  appear  of  a  de- 
cided bluish  tint.    Professor  Langley's  observations  seem  also  to  indi- 
cate that  at  a  certain  point  far  in  the  inl^-red,  transmissibility  through 
the  atmosphere  suddenly  ceases,  and  it  would  seem  to  follow  that  the 
«arth  beat  which  fails  to  be  radiated  away  through  the  atmosphere 
must  be  lower  than  we  have  yet  examined  in  any  spectrum.    The  old 
idea  of  a 'temperature  of  space' is  rejected, and  reasons  are  given  for 
mocIadiMg  that  the  heat  we  receive  from  celestial  bodies,  other  than 
the  sun,  is  practically  nil.    Finally,  Professor  Langley  concludes  that 
the  temperature  of  the  earth  under  direct  sunshine,  even  though  our 
atmosphere  were  present  as  now.  would  probably  fall  to  200°  C.  if  that 
atmosphere  did  not  possess  the  quality  of  selective  absorption.     To  this 
«atalogtie  of  results  may  be  added  that  the  volume  before  ns  gives 
abondant  evidence  of  the  attention  and  care  which  Professor  Langley 
I'M  given  to  free  his  work  from  every  source  of  error."    {Observatory, 
September,  18S5,  p.  309.) 

We  can  only  refer  by  title  here  to  a  lecture  on  "  Sunlight  and  the 
earth's  atmosphere,"  delivered  by  Professor  Laogley  at  the  Boyal  In- 
Ktitate,  April  17, 1885,  a  full  report  of  which  has  appeared  in  Nature 
(ToL  32,  p.  17,  40),  and  to  his  interesting  and  admirably  illustrated 
afttnHaomical  articles  on  "The  Xew  Astronomy,"  in  the  Century  for 
September,  October,  and  December,  188-1,  aud  Marrh,  1886. 
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Diameters  of  the  sun  and  moon  aa  observed  icith  the  Greenwich  irantit 
circle  (W.  O.  Thackery). — The  antbor  coiisiders  the  valaes  of  tlie  diiun- 
eters  of  the  sod  and  moon  funiisbed  each  year  by  the  result  of  all  the 
observations,  and  also  the  ralnes  resalting  each  year  from  the  work  of 
the  indiridnal  observers.  The  following  results  were  found  for  the  Bon, 
with  which  are  givea  the  results  obtained  by  Sir  G.  B.  Airy,  in  a  paper 
entitled  "On  the  Oircularity  of  the  Soq"  (Monthly  Notices,  vol.  xxn): 


Period. 

No.  of 
obaiia. 

Hoc.  Diun. 

No.  of 
abma. 

Vort-Diam. 

Anthoritf. 

185310  1960 

795 
3,185 

32  2-65 
32   2-28 

2,317 

32    3-61 
32   2-fl2 

Aiwj. 

The  difTerence  in  the  values  of  tiie  horizontal  diameter  is  rather  sur- 
prising when  compared  to  the  identity  of  the  values  of  the  vertical  di- 
ameter; bat  the  personal  equation  must  be  taken  into  aocount  in  con- 
sidering the  observations,  the  following  table  showing  its  importance: 

Tabular  trroTM  of  lA«  Mm**  vertfoat  3*i»metef,  aooorilng  to  iiff«r»itt  obMrver*. 


DodUd 

Ellis 

J.  Carpentei 
Ciiawick... 

DowQing  .. 
Thackenj . 

HoUia  '.'.','.', 


The  observations  extend  firom  1861  to  1883.  The  error  as  found  by 
one  observer  often  varies  with  the  time.  As  to  the  horizontal  diameter 
found  by  the  transits  of  the  two  limbs,  the  following  results  have  been 
given  by  Mr.  Dunkin  in  Vol.  XXST  of  the  Monthly  Notioeet  p.  91,  for 
the  period  1864  to  1873: 


XabuUir  nror*  of  tk«  torisoiifal  dUmeUr. 


DudUii --,1  +O.R7 

BlUi +1.48 

Criewick 1  -4-0,31 

Lran...-. 1  -H.06 

J.  Carpenter ••..!  -f.^4& 
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Mr.  Thackeray  has  aim  considered  the  observations  of  the  moon's 
diameter.  In  this  case  the  personal  equation  is  almost  insensible,  and 
the  correction  to  the  Nautical  Almanac  is  unimportant. 

One  result  of  the  preceding  discnstiion  is  to  show  that  it  woald  be 
proper  in  reducing  incomplete  observationa  of  the  sun  (observations  of 
one  limb  only)  noc  to  adopt  a  uniform  value  for  the  diameter,  bat  to 
employ  the  observei's  own  value.     (Bull.  Aatron.,  August,  1885.) 

Lilt  of  0cUp<es. — Dr.  Theodore  von  Oppolzer,  of  Yienna,  annonnces 
tiie  early  publication  of  a  very  extended  list  of  the  dates  of  solar  and 
Inoar  eclipses  which  has  been  prepared  under  bis  direction.  There  will 
be  eight  thoasandof  the  former  and  more  than  five  thousand  of  the  latter 
ditss  of  phenomena,  and  all  included  between  the  years  1207  B.  G.  and 
2161  A.  D.  In  publishing  the  hours  of  the  day  at  which  the  eclipses 
will  occnr,  Dr.  Oppolzer  will  adopt  the  new  reckoning  of  astronomical 
time  recommended  by  the  International  Prime  Meridian  Conference  at 
Washington  in  1884,  thus  making  this  publication  the  first  astronomical 
work  of  importance  in  which  this  method  of  counting  the  hours  of  the 
day  is  adopted. 

Edipge  of  the  «u»,  1809,  August  7, — The  report  of  observations  of  the 
total  eclipse  of  the  snn  of  August  7,  1869,  made  by  parties  under  the 
direction  of  Prof  J.  H.  C.  Coffin,  superintendent  of  the  American  Epbe- 
inens  and  Nautical  Almanac,  has  been  published  during  the  year,  the 
delay  in  the  appearance  of  the  volume  being  due  to  the  illness  of  Pn>- 
ftaaor  Coffin.  The  results  of  the  work  of  Professors  Young,  Gould,  Pick- 
ering, Morton,  and  others  have  already  been  known  tbrongh  other  chan- 
Btia,  bat  many  valuable  details  are  now  given  for  the  first  time.  Ten 
plates  accompany  the  work,  among  them  some  excellent  engravings 
fivm  tbe  photographs  at  totality. 

Stiip»e  of  the  sun,  1886,  March  10. — This  was  visible  as  a  partial  eclipse 
thnni^hoat  tbe  United  States,  and  aa  an  "annular  "eclipse  in  the  north- 
western part ;  the  annul  us  describing  a  path  about  75  miles  wide,  across 
Mtaitatia,  Idaho,  and  the  northwestern  part  of  California. 

A  etrcnlar  was  sent  out  by  the  Superintendent  of  tbe  Naval  Observa- 
t«j  Elating  that  time  signals  would  be  sent  to  observers  along  this  line, 
and  reqneating  that  observations  of  the  beginning  and  ending  of  the 
edipse  and  of  tbe  annular  phase  should  be  transmitted  to  the  observa- 
tory. Beports  were  received  ttom  sixteen  observers,  and  many  of  these 
reports,  to^rether  with  an  account  of  observations  made  at  the  Naval 
Obaerratory ,  embracing  observations  of  contact,  observations  made  with 
tke  transit  instrument  and  transit  circle,  and  results  from  photographs 
Made  with  the  transit  of  Venus  photo-heltograpfa,  are  published  as  Ap- 
codiz  n  to  tbe  Washington  observations  for  1882. 

Obeerv-atJODS  of  contact  were  made  by  Professor  Peters  at  Clinton, 
aad  photographs  were  taken  at  the  Chicago  and  Lick  Obser\'atorie8. 
Mr.  Charles  B.  Bockwell  observed  the  annular  phase  from  Delta,  CtX, 


...Coot^le 
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Eclipse  of  the  mn,  1885,  September  9. — The  track  of  the  line  of  total 
eclipse  lay  almost  wholly  in  the  South  Pacific  Oceao,  the  only  land  on 
which  the  total  phase  was  observable  being  the  shores  of  Cook's  Straits, 
ISew  Zealand.  The  duration  of.  totality  was  about  two  minutes  at  the 
point  most  favorably  located.  "  It  would  appeal'  that  no  central  eclipse 
has  traversed  these  islands  during  the  present  century;  an  ezamina- 
tioQ  of  the  various  ephemerides  points  to  the  annular  eclipse  of  Decem- 
ber 2d,  1706,  as  the  last  which  was  there  central.  An  annular,  tbougti 
nearly  total,eclip6e  will  take  place  near  the  north  extremity  of  the  North 
Island  on  January  3, 19^7,  while  on  May  30,  1965,  when  the  sun  is 
barely  risen  to  an  altitude  of  5^,  he  will  be  totally  eclipsed  on  the  east 
coast  of  the  North  Island,  near  its  north  extremity,  for  about  2"  20*." 

From  the  reports  we  have  seeu  it  would  appear  that  many  of  the 
parties  which  were  organized  for  the  purpose  of  observing  the  expected 
phenomena  were  seriously  interfered  with  by  bud  weather.  At  TaUo- 
raite,  a  point  well  within  the  belt  of  totality  but  some  40  miles  north 
of  the  central  line,  Mr.  Graydon  succeeded  in  obtaining  five  sketches 
during  totality ;  these  sketches  show  five  or  six  long  rajs  (besides  a  large 
number  of  shorter  ones)  projecting  from  the  snn's  limb,  the  longest  ra.v 
being  some  two  or  three  diameters  of  that  body  in  length.  A  dark  rift 
was  observed  in  the  corona,  and  near  this  rift  a  retl  flame  was  noticed 
by  some  of  the  bystanders  to  shoot  out  just  before  the  end  of  totality. 
Photographs  were  obtained  at  Blenheim,  at  Masterton  and  at  Nelaon; 
and  other  observations  were  made  at  Wellington,  Dryertown,  and  Pal- 
merston. 

Eclipse  of  the  suit,  1886,  Avgvst  28-29*.— The  eclipse  of  August  28-29, 
1886,  will  be  total  only  in  the  torrid  zone,  and  the  path  of  the  total 
phase  will  fall  mainly  in  the  open  Atlantic  Ocean,  but  at  Benguela,  on 
the  western  coast  of  Sonth  Africa,  it  will  be  observable  at  aboat  3 
o'clock  of  local  time  in  the  afternoon.     It  will  l>e  remembered  that  this 
eclipse  is  of  rather  more  than  ordinary  interest  on  account  of  the  long 
duration  of  totality.  4°  41",  near  Bengnela,    Another  interesting  circam- 
stance  has  been  noticed  by  Dr.  Hcrz,  of  Vienna,  in  the  fact  tliat  at 
totality  two  stars,  47  p  Leonis  and  49  Leonis,  are  close  to  the  sud,  the 
latt«r  within  the  corona.    It  is  suggested  that  by  means  of  measnre- 
ments  upon  these  two  stars,  something  may  be  leame<1  In  regard  to  the 
refracting  power  of  this  peculiar  atmosphere  of  the  sun.    A  bill  is  now 
pending  before  Congress,  appro]>riatiiig  $10,000  to  enable  the  Secretary 
of  the  Navy  to  fit  ont  an  expedition  to  observe  this  eclipse. 

Transit  of  Venus.— From  Professor  Harkncss'st  report  to  the  president 
of  the  American  Transit  of  Venus  Commission,  we  make  the  follovnue 
extract : 

'*  At  the  date  of  my  last  annual  report  experiments  were  in  pro^rr^^^ 
to  determine  whether  or  not  the  hcliostat  mirrors  undergo  any  cliangv 

'Sue,  iiliw.  Account  of  Prosroiwof  AstronoDty,  1883,  Sniitb  hod  iaii  report,  t*.  391. 

tSee  Report  of  SiiperintenduDtU.  S.  Nuvol  Observatorj-,  I88."i,  p.  12. 
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of  curvature  when  exposed  to.  the  aau's  rays.  As  tbat  qnestion  is  of 
viU]  importance  iu  the  theory  of  the  borizontal  photo-heliograph,  it 
was  thoDght  desirable  to  make  the  experiments  both  iu  tbe  heat  of 
Hammer  and  in  the  cold  of  ^nter.  The  vrotk  was  completed  oo  Feb- 
ruary 23,  1886. 

"Mr.  Bogers  is  now  engaged  in  writing  an  account  both  of  the  proc- 
esses employed  in  preparing  and  developing  the  dry  collodion  emulsion 
plates  used  with  the  photo-heliographs  in  observing  the  transit  of  Tenns 
ID  December,  1882,  and  of  the  experiments  which  were  executed  to  de- 
termine tfaebest  method  of  making  pyroxyline  for  that  purpose.  When- 
erer  photographs  are  required  which  must  sustain  tbe  test  of  accurate 
measDremeut,  the  collodion  emulsion  process  offers  advantages  so  great 
(bat  every  effortshould  be  put  forth  to  increase  its  geuenil  availability. 
Some  of  our  recent  experiments  incidentally  tend  in  that  direction,  and 
aftJiongh  primarily  made  to  clear  np  obscare points  relatingto  tbe  tran- 
sit of  Yenus  work,  it  is  hoped  they  will  facilitate  the  application  of  collo- 
dion emulsion  iu  fatore  operations  requiring  the  use  of  photo-helio- 
graphs. In  these  experiments  pyroxyline  has  been  made  from  flax,  jute, 
etc,  as  well  aa  from  cotton,  which  is  the  form  of  cellulose  commonly 
preferred. 

"It  will  be  remembered  that  wet  bromo-iodide  plates,  made  by  the 
bath  process,  were  used  with  the  photo-heliographs  in  observing  the 
a^nsit  of  Veaus  in  December,  1871,  and  tbe  question  natarally  arises 
vhether  or  not  tbe  negatives  then  obtained  are  strictly  comparable  with 
those  made  upon  dry  collodion  emulsion  during  tbe  transit  of  December, 
1882.  For  the  definite  settlement  of  that  point  recourse  was  had  to 
pbotographn  of  the  solar  spectrum.  In  June,  1881,  a  set  of  snch  photo- 
^rrapfas  was  made  upon  wet  bromo-iodide  bath  plates  of  the  kind  used 
m  December,  1874,  and  similar  sets  are  now  being  made  with  emulsions 
as  nearly  as  possible  in  the  same  condition  with  respect  to  age,  et«.,  as 
(dose  actually  employed  in  observing  the  transit  of  December,  1882.  In 
<ader  to  sbow  clearly  the  progressive  action  of  the  solar  rays  upon  the 
sOver  salt9,  eacfa  set  begins  with  the  t^hortent  esposnre  capable  of  pro- 
<lneing  an  easily  legible  impression,  and  extends  to  exposures  two  or 
three  hundred  times  as  great.  The  negatives  have  not  yet  been  snb- 
JMted  to  critical  examination,  bnt  the  general  result  seems  to  be  that, 
while  marked  differences  exist  in  tbe  action  of  the  spectrum  npon  tbe 
two  classes  of  plated  with  the  exposures  given  in. the  photo-heliographs, 
tie  effective  rays  are  of  snbstantially  the  same  wave-length  in  both. 
The  transit  plates  of  1874  and  1882  are  therefore  quite  comparable  in 
tUt  respect,  and  there  is  no  reason  to  apprehend  systematic  differences 
between  tbetn  depending  upon  atmospheric  dispersion.  The  spectrum 
pboti^^rapbs  bave  also  established  the  fact  that  tbe  emulsion  plates  bave 
>  ^greeof  sensitiveness  not  very  different  from  tbat  of  bath  wet  plates." 
Tbi>  reduction  of  observations  for  time  and  latitude  made  at  tbe  vari- 
ous United  States  stations  in  December,  1882,  are  now  nearly  completed 
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and  to  a  coosiderable  exteut  prepared  for  printing.  It  is  expected  that 
they  will  form  Part  lu  of  the  TraDsit  of  Venus  Beports.  No  progress 
baa  been  made  in  the  reduction  of  the  photographs  during  the  cnrreot 
year,  and  it  is  not  proposed  to  take  them  up  again  until  after  all  the 
manuscript  relating  to  time,  latitude,  and  longitude  has  been  prepared 
for  the  printer. 

The  work  of  printing  Part  ii  of  the  Transit  of  Venus  Eeports  has  re- 
cently been  resumed,  and  will  probably  be  completed  at  an  early  date. 
This  part  will  form  a  volume  of  abont  five  huodred  qnarte  pages,  and 
will  contain  tbe  records  of  all  observations  made  at  the  United  States 
Rtations  for  observing  the  transit  of  1874,  together  with  the  correspond- 
ing reductions  and  discussions,  excepting  only  those  relating  to  tiie 
photographs. 

The  French  photographt  of  the  trantit  of  Ventts. — The  measaremeot 
of  the  seven  hundred  photographs  obtained  at  the  varions  French  sta- 
tions during  the  transit  of  Venus,  1882,  is  about  to  be  commenced.  An 
office  has  been  organized  for  the  purpose,  tbe  necessary  credit  has  been 
granted,  and  a  measuring  instrument  belonging  to  the  Meudon  Obser- 
vatory and  lent  by  M.  Janssen,  has  been  supplied.  This  will  be  replaced, 
in  January,  1886,  by  a  smaller  one  by  the  same  makers,  MM.  Bmnner 
Fr&res.  The  measuremente,  It  is  expected,  will  be  completed  in  fifteen 
months. 

Photographic  evidence  aato  the  cotuHtutum  of  lun  spots. — **  M,  Jaossen, 
remarking  on  some  exquisite  photographs  of  sun  spote  which  he  hae  ob- 
tained during  the  past  year,  calls  attention  to  the  evideDce  they  supply 
as  to  the  continuation  of  the  granulatioQ  of  the  general  solar  surface, 
into  the  spots.    A  photograph  of  the  great  spot  of  1885,  June  22,  for 
example,  to  which  be  particularly  alludes,  shows  that  the  bright  region 
which  sarronnds  the  penumbrs  of  large  spots  has  not  a  different  con- 
stitution from  that  of  the  photosphere  in  general,  since  it  is  made  np  in 
like  manner  of  granular  elements,  nsoally  of  a  spherical  form.      The 
marked  increase  in  brightness  of  such  regions  the  photographs  shovr  to 
be  due  to  the  granulations  being  more  thickly  clustered,  brighter  in 
themselves,  and  arranged  on  a  brighter  background.     In  the  penam'bra 
the  granulations  are  still  distinguishable,  but  they  are  less  laminouB 
and  more  scattered,  leaving  dark  gaps  between  the  rows  of  grains,  tlie 
familiar  striated  appearance  of  the  penumbra  being  due  to  the  arrange- 
ment of  the  granulatious  in  ranks  and  lines,  like  beads  on  a  tliread. 
The  grains  become  in  general  smaller  and  duller  near  the  nucleus,  "wbere 
they  seem  to  dissolve.    The  same  spot  presented  two  very  remarkable 
bridges,  and  a  very  bright  isolated  mass  of  luminooa  matter    -whiob 
auited  them.    This  luminous  matter  and  the  bridges  were  also  fV>nnecl 
of  granular  elements  resembling  the  others.    Many  other  photo^raplis 
have  revealed  a  similar  structnre  in  penumbne  and  their  sniToaii^iQ|»^ 
ao  that  it  is  highly  probable  that  'the  luminous  matter  which  forms  tbe 
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solar  surface  has  everywhere  the  eame  coDstitation.'"    (Nahira,  Feb- 
niary  4,  1886.) 

Skn-spot  maximum. — ^The  exact  epoch  of  the  last  snn-Bpot  TaaztniQin, 
vbicb  for  some  time  remaiDed  in  uncertainty,  has  been  placed  by  Wolf 
at  1883*9,  and  bis  resnlt  has  been  confirmed*  by  the  observations  of 
(lie  past  year.  The  previons  maximam  was  well  marked  at  1870-6  and 
with  the  ll-year  period  (more  exactly  ll-l  years)  the  next  was  expected 
at  1881-7  or  the  beginning  of  1882 ;  and  in  fact  in  April,  1882,  a  "  false" 
zQSximiuD  did  occar,  bat  with  the  finally  established  maximam  at  1883-9 
ve  have  a  retardation  of  about  two  years.  The  interval  from  the  pre- 
ceding maximum  is  therefore  13.3  years,  and  from  the  preceding  mini- 
mam  of  1879-0,  4-9  years.  It  is  quite  remarkable  also  that  the  vari»- 
lions  of  the  magnetic  needle  have  shown  a  similar  anomalous  fluctna- 


The  Solar  Coronal  (o  leetyre  delivered  at  the  Boyal  Institution,  by  Dr. 
Hoggins,  February  20, 1884). — "After  mentioning  the  various  hypotheses 
coDceniing  the  nature  of  the  corona  (a  gaReons  atmosphere,  fine  par- 
ticles ejected  by  the  sun  and  in  motion  around  the  sun  caused  by  severe 
forces,  one  of  them  being  perhaps  the  repulsive  force  observed  in  tbe 
ease  of  comets,  a  center  of  meteoric  streams,  etc.).  Dr.  Hngglns  speaks 
of  Dr.  Hastings's  new  theory,  according  to  which  the  corona  is  not  a 
rwility  but  simply  a  phenomenon  caused  by  diffraction.    Without  dwell- 
ing Dpou  the  proof  of  its  reality  famished  by  photographs  made  when 
there  was  no  eclipse,  and  consequently  no  intervention  of  the  moon,  Mr. 
Huggins  finds  that  tbe  analysis  of  the  spectra  of  difierent  parts  of  the 
corona  and  the  peculiar  structure  seen  in  the  photographs  taken  during 
eclipses  contradict  Dr.  Hastings's  theory.     If  Dr.  Hastings's  theory  were 
correct  tbe  corona  would  of  Decessity  change  during  the  coarse  of  the 
eclipse  and  the  photographs  reveal  no  chauge.    M.  Janssen  says : '  Les 
formes  de  la  couronne  out  6t6  absolnment  fixes  pendant  toute  la  dur^ 
de  la  totality.' 

**  The  sao  is  doubtless  snrronnded  by  a  gaseous  atmosphere  of  a  cer- 
tain extent,  but  there  are  a  number  of  reasons  why  the  corona  should 
not  be  regarded  as  a  prolongation  of  this  atmosphere.  A  gas  even  a 
hundred  or  a  thousand  times  lighter  than  hydrogen  at  the  height  of  tbe 
cim>Da  would,  at  the  sac's  surface,  be  heavier  than  metals, — a  state  of 
things  wbicb  spectroscopic  and  other  observations  show  cannot  lie  the 
Ime  one.  The  corona  does  not  show  either  that  rapid  condensation 
towards  tbe  son  which  an  atmosphere  would  show,  especially  if  we  take 
into  acconnt  the  efiiect  of  perspective  in  increasing  tbe  brightness  of 
tbe  lower  parts  of  the  corona.  Moreover,  comets  have  been  kuown  to 
pass  tbroagb  the  upper  part  of  the  corona  without  losing  either  matter 

Br  Telocity. ' 

■  Siir  le  atatistiqne  Mlaire  de  I'auafe  1865.    Cmnpt.  Snd,  102 :  161. 
t  See  Tbe  Oboervatory,  vol.  6,  p.  153. 
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"  There  can  be  no  doabt  that  the  coroDa  shows  hb  matter  existing 
about  the  sun  in  the  form  of  a  fog,  of  which  we  may  form  some  idea  bj 
imagining  the  air  we  breathe  very  much  rarefied  bat  stilt  fall  of  pu- 
ticles  rendered  visible  by  a  sun's  ray.  The  matter  of  the  corona  senda 
us  three  kinds  of  light :  Solar  light  dispersed  by  particles  of  matter, 
either  solid  or  liqnid ;  light  giving  a  continnons  spectrum,  showing  that 
t^e  solid  or  liquid  particles  are  incandescent,  and  light  giving  spectra 
of  brilliant  lines,  fainter  and  varying  greatly  at  difierent  parts  of  the 
corona  and  at  different  eclipses,  which  must  be  due  to  the  presence  of  a 
InmiDOQS  gas.  This  gas  existing  between  the  particles  does  not  fonn.a 
solar  atmosphere  in  the  tm^  sense  of  the  word  (such  an  atmosphere  hits 
already  been  shown  to  be  impossible),  but  this  gas  may  be  regarded  as 
carried  along  by  the  particles ;  it  is  due  perhaps  to  the  beat  of  the  son. 

"  Comets  show  characteristics  which  are  not  without  analogy  to  those 
of  the  corona;  in  the  case  of  comets  we  see  reproduced  on  a  small  scale 
the  luminous  streams,  the  rifts  and  curved  rays.*  We  do  not  know 
the  conditions  under  which  these  cometary  appearances  occur,  but  th« 
generally  accepted  hypothesis  attributes  them  to  electrical  acUoD,  and 
especially  to  a  reitulsive  force  acting  from  the  sun,  and  doubtless  an 
electrical  force,  which  varies  with  the  surface,  and  uot,  like  gravity, 
with  the  mass.  A  force  of  this  nature  could  easily  overcome  the  force 
of  gravity,  and,  as  we  see  in  the  tails  of  comets,  drive  very  much  rwre- 
lied  matter  to  immense  distances.  Such  a  repulsive  force,  if  electrical  in 
its  origin,  must  act  between  bodies  charged  with  the  same  kind  of  elec- 
tricity, and  according  to  this  theory  the  material  of  which  the  corona  is 
composed  and  the  surface  of  the  sun  must  be  in  the  same  electrical 
state;  a  certain  permanence  of  the  same  electrical  state  wonld  seem  to 
be  required  by  the  phenomena  of  the  tails  of  comets ;  but  we  are  qnite 
in  iguorance  on  this  subject. 

"  However  this  may  be,  it  is  quite  in  conformity  with  the  ideaa  ex- 
pressed above,  that  the  positions  of  greatest  coronal  extension  Bhonld 
Qsually  correspond  with  the  spot  zones  where  the  solar  activity  is  great- 
est.   A  careful  investigation  of  the  structure  of  the  corona  leadu  ua  to 
thiuk  also  that  the  forces  to  which  this  complicated  and  variable  struct- 
ure is  due  have  their  seat  in  the  sun.    Matter  repelled  by  the  aun 
would  participate  in  the  rotary  velocity  of  the  photosphere,  and  lagging 
behind  give  rise  to  curved  forms.    Moreover,  the  force  of  the  projection 
and  the  subsequent  electrical  lepulsion  might  very  well  vary  in  direc- 
tion and  not  be  always  strictly  r<Mlial,  and  this  would  help  to   explain 
the  character  of  the  corona.     The  relative  permanency  of  some  of  the 
coronal  forms  during  several  weeks  does  uot  imply  that  the  matter  is 
immovable;  dames  over  the  mouths  of  volcanoes  often  offer  a  similar 
appearance.    If  the  forces  to  which  the  co^na  is  due  reside  ia  the 
sun,  the  corona  ought,  of  course,  to  revolve  with  it;  but  if  the  corona  is 
produced  by  causes  extraneous  to  the  sun,  it  may  be  otherwiac. 
*  See  "  CoiuetB,"  Jioyal  IntiituHon  Proteedint/i,  Vol.  x,  p.  I, 
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"  We  have  seen  tbat  the  eorona  probably  couBists  of  an  incandesceDt 
fog.  which,  at  the.  same  time,  sends  us  by  reflection  the  light  of  the 
ldiotoet>bere.  Now  we  must  remember  that  tbere  is  a  great  difference 
in  the  behavior  of  a  gas  and  of  liquid  and  solid  particles  in  the  imme- 
diate vicinity  of  the  sun.  A  gas  Deed  not  be  greatly  heatexl  nven  when 
Dear  the  sun  by  the  radiated  energy ;  when  once  heated  it  would  rap- 
idly lose  its  heat  when  above  the  photosphere;  bat  solid  aod  liqaid 
particles,  whether  cammed  up  as  such  or  having  become  snch  by  cod- 
densation,  wonid  absorb  the  sun's  heat  and  at  the  distance  of  the  corona 
would  reacb  a  temperature  but  little  inferior  to  that  of  the  photosphere. 
The  gas  shown  by  the  spectroscope  to  exist  among  the  incandescent 
matter  of  the  corona  may  therefore  have  been  carried  there  as  gas  ot 
may  have  been  in  part  distilled  from  the  coronal  particles  under  the 
inflaence  of  the  enormous  solar  radiations.  There  would  be  no  discord- 
ance between  this  theory  and  the  fact  of  the  very  diQ'ereat  heights 
at  which  the  brilliant  lines  in  the  corona  have  been  observed.  Gaseii 
of  unequal  densities,  unequally  repelled  by  a  repulsive  force  varying  as 
the  sarface,  would  be  to  a  certain  degree  separated,  the  highest  ,gas 
being  most  influenced  ,by  the  repulsive  force,  the  heaviest  being  most 
iuflaeuced  by  gravity.  The  relative  proportions  at  different  heights  of 
tie  corona  of  the  gases,  whose  i>resence  is  shown  by  the  spectrosoope, 
vary  &om  time  to  time  and  depend  in  part  upon  the  stat«  of  activity  of 
(he  photosphere  in  such  a  way  as  to  establish  a  probable  connection  with 
the  spectrum  of  the  protuberances.  (Captain  Abney  and  Professor 
Schuster  have  recently  shown  that  beside  tbo  bright  lines  already 
known,  the  spectrum  of  the  corona  of  1882  gave  the  group  of  the  ultra- 
violet lines  Atf  hydrogen,  which  are  characteristic  of  the  photographic 
spectra  of  white  stars,  and  other  lines  also.)  In  this  view  of  the  corona, 
tlierefore,  we  find  a  new  example  of  such  relations  as  those  existing  be- 
tween tbe  phenomena  of  sun  spots  and  magnetic  perturbations  or  au- 
roftB. 

"  Many  questions  are  left  oncODsidered,  this  among  others,  whether  the 
%fat  emitted  by  the  gaseous  purt  of  the  corona  is  due  directly  to  tbe 
ann's  heat  or  to  electrical  discharges  of  the  nature  of  the  aurora.  Fur- 
ther, wbat  becomes  of  the  coronal  matter  on  the  theory  which  has  been 
suggested  !  Is  it  permanently  carried  away  from  the  son  as  the  matter 
"f  tbe  tails  of  comets  is  lost  to  them  1  Electric  repulsion  can  continue 
tMily  so  long  as  the  repelled  particles  remain  in  the  same  electrical  stato. 
If  the  electrical  state  changes,  the  repulsion  must  cease,  and,  gravity  no 
longer  conuteracted,  the  particle  must  fall  back  to  the  t«un.  In  Mr. 
Wesley's  drawings  of  the  corona,  especially  in  those  of  the  eclipse  of 
1^1,  the  longer  rays  or  streamers  seem  not  to  end  but  to  be  lost  in  the 
Uoter  partd  of  tbe  drawing ;  but  some  of  the  shorter  ones  seem  to  turn 
and  descead  to  tbe  sun.' 

'Caaoemiug  the  nature  of  the  curoua  codhuII  tbe  papers  ol  Nortuu,  Yuuut;,  dud 
tMigl«y  in  the  jiaterica*  Journal  of  Science,  The  Shu,  liy  Professot  Young,  sod  variuoa 
MM;a  bj  Mx.  B-  A.  Proctor.  Ot>'^lc 
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"  It  is  difficult  for  ua  living  in  deDse  air  to  conceive  of  the  state  of  at- 
tenuatioD  probably  present  in  the  outer  parts  of  the  corona.  Mr.  Crookes 
has  shown  by  esperiroent  that  matter  redaced  to  one-millionth  part  of 
the  deneity  of  ordinary  air  is  still  possessed  of  a  snfflcient  Domber  of 
molecnles  to  display  a  perfect  corona  when  onder  the  inflnenoe  of  an 
electric  cnrreat.  Id  any  case  we  may  hope  that  oar  present  knowledge 
on  the  sabject  will  be  much  increased  by  the  daily  photographs  of  the 
corona,  which  are  aboat  to  foe  commenced  at  the  Cape  by  -Mr.  Bfty 
Woods  under  the  directioQ  of  Dr.  Gill."    (Bull.  Agtron.,  Jane,  1S95.) 

Professor  Young  on  the  solar  corona. — In  an  article  on  "Theories  le- 
gardiog  the  son's  corona,"  in  the  NorHi  American  EevieWf  Professor 
Yoong  expresses  "bis  complete  conviction  that  the  corona  is  mainly 
solar."  He  points  out  that  the  corona  sends  us  three  kinds  of  light,  the 
spectroscopic  evidence  showing  that  reflected  or  diffused  sunlight  is 
present,  though  not  the  main  constitnent  of  thecoronal  luminosity,  the 
continuous  spectrum  indicating  the  presence  of  incandeecent  particles, 
solid  or  liqaid,  whilst  the  bright  lines  show  the  presence  of  lominons 
gases.  These  mingled  gases  form  what  has  been  called  the  "  ooronal 
atmosphere,"  font  in  it  "  there  are  filaments  and  streamers  and  other 
forms  that  are  probably  not  gaseous,  bat  composed  of  mist  and  dast; 
some  of  them  may  be  of  meteoric  origin,  and  some  composed  of  matter 
ejected  from  the  sun,  white  others  perhaps  are  dne  to  condeosatioD  of 
vajwrs."  The  analogy  of  the  channels  in  the  tails  of  cometa  to  the 
coronal  rifte,  and  the  evidence  comets  afford  to  a  repulsive  force  ex- 
ercised by  the  son,  strike  Professor  Toang  as  they  do  Dr.  Haggins : 
"All  the  Inminoas  phenomena  of  the  corona  conld  be  accounted  for  by 
an  atmosphere  of  a  density  millions  of  times  below  that  in  any  vaoaam- 
tube  ever  constructed." 

Photographing  the  corona  infult  sunshine. — Mr,  W.  H.  Pickering,  of 
the  Institute  of  Technology,  Boston,  made  a  series  of  attempts  daring 
the  partial  eclipse  of  March  16, 1985,  to  obtain  a  photograph  of  the 
corona,  lo  this  he  wasquite  nnsuccessful,  for  though  his  plates  showed 
several  corona-like  markings,  the;  were  clearly  uot  doe  to  the  true 
corona,  as  they  were  fonnd  in  front  of  the  moon  as  well  as  on  the  san's 
limb.  From  tbia  Mr.  Pickering  was  evidently  led  to  conclude  that  the 
results  which  Dr.  Haggins  had  obtained  were  probably  of  a  edmilar 
character,  and  be  expressed  as  much  iu  a  letter  to  Science.  Dr.  Haggins 
in  reply  pointed  out  that  Mr.  Pickering's  method  was  faulty  and  was 
calcalated  to  produce  snch  false  images.  The  latter,  therefore,  some- 
what modified  bis  apparatus  without,  however,  altering  the  two  points 
which  Dr.  Huggins  considered  most  erroneous,  viz,  the  use  of  an  object- 
glass  instead  of  a  reflector,  and  the  placing  his  drop-slit  cIohb  In  front 
of  the  objec^gla8S  instead  of  in  ita  primary  focns.  The  resnlt  bas  been 
that  he  has  obtained  photographs  free  from  false  coronte,  but  Bhowini^ 
no  real  ones.  At  Che  same  time  he  has  made  experiments  which  oou-  I 
vlDce  him  that  to  produce  a  perceptible  image  of  a  coronal  rift  it  i^ 
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Decesaary  to  be  able  to  diBorimiDate  between  degrees  of  illumiuatiOD 
which  do  not  differ  tmm  each  other  by  more  than  one-teDtb  the  intrinsic 
brilliancy  of  tbeftill  moon.  He  considers  that  the  eye  is  more  able  to 
detect  small  differences  of  light  than  a  photograph  is,  and  states  that 
the  moon  cannot  be  photographed  in  full  daylight,  even  though  it  may 
be  easily  seen.  HIb  investigations  also  lead  him  to  think  that  even  in 
(he clearest  weather  the  atmospheric  illamination  is  three  hundred  times 
>»  bright  as  it  should  be  for  it  to  be  possible  to  obtain  any  image  of  the 
conma.  To  these  points  Dr.  Hoggins  has  replied  in  the  ObservtUory 
for  Norember.  Dr.  Huggios  states  that  he  has  had  no  difficulty  at  all 
in  photographing  the  moon  in  fall  sonshine,  and  that  the  observations 
of  Professor  Langley  and  others,  of  Mercury  and  Yenns,  which  have 
been  seen  as  black  disks  before  tbey  reach  the  sun,  proves  that  the 
nrona  most  have  a  sensible  brightness  as  compared  with  the  atmos- 
^erio  illumination. 

He  also  points  ont  that  Mr.  Pickering  fails  to  obtain  any  trace  on  his 
photographs  even  of  the  detects  of  bis  own  instrument.  Dr.  Muggins 
dedmes  further  discussion,  preferring  to  wait  the  result  of  the  work  now 
beingcarriedonbyMr.Bay  Woods  at  the  Cape  Observatory.  Mr.  Pick- 
ering replies  in  Science  for  October  23,  admitting  the  possibility  of  pho- 
tographing the  moon  in  full  sunshine,  but  contending  that  these  very 
photc^nphs  of  the  moon  supply  an  additional  proof  of  his  opinion  that 
the  light  of  the  atmosphere  near  the  sun  is  more  than  three  hundred 
times  too  intense  for  it  to  be  possible  to  obtain  a  photograph  of  the 
ecmma,  since  the  skylight  near  the  sun  was  fifty  times  as  bright  as 
that  near  the  moon,  and  coronal  photographs  to  be  of  any  use  shonld 
be  able  to  record  differences  of  illnmination  of  only  one-tenUi  tbe  bright- 
ness of  the  full  moon. 

He  explains  the  visibility  of  Tonus  and  Mercury  as  being  caused  by 
the  refraction  of  tbe  sun's  light  through  their  atmospheres,  the  black 
^k  bdng  thos  snrroonded  by  a  narrow  luminous  ring.    (Nature.) 

Semarhiile  aohur prominences.  * — On  tbe  26th  of  Jnne,  1885,  aremark- 
sble  prominence  was  noticed  upon  the  eastern  limb  of  the  sun  by  M, 
Tnmvelot,  of  theMendon  Observatory.  Its  measured  height  was  about 
lO'-S,  OF  about  a  third  of  the  sun's  diameter,  bat  it  probably  extended 
somewhat  farther.  At  a  point  on  the  sun's  limb  diametrically  oppo- 
site, another  immense  prominence  was  seen  nearly  equal  in  height 
lo  the  first.  A  somewhat  similar  phenomenon — two  opposite  promi- 
noices — had  been  observed  on  November  22, 1884. 

On  August  16,;i886,  at  9'' 25"",  M.  Trouvelot  observed  a  brilliant 
prominence  4'  in  height,  which  by  ll"  20"  had  increased  to  9'  27".  With 
tbeincrease  in  height,  it  diminished  rapidly  in  brightness,  and  at  11^  22°* 
bad  completely  disappeared. 

PeeoUar  prominences  were  also  remarked  by  M.  Eicco,  of  the  Palermo 
Obaervatory,  September  16-19,  and  by  M.  Trouvelot  on  September  27. 


'L'Atlroitvmie,  4 :  441-7. 
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Rowland's pkotograpk  of  the  not  mal  solar  spedrvm. — This  map  has  been 
made  by  Professor  BowlanQ  of  the  Johos  HopkioB  University,  with  ooe 
of  bis  concave  gratiogs  of  21^  feet  radius  of  carratnre  and  6  inches  di- 
ameter, and  is  now  complete  from  wave-leoKtb  3684  to  5790 ;  tbe  portion 
above  3680  to  tbe  extremis  of  tbe  ultra-violet,  wave-length  abont  3100, 
is  uearly  ready.  Negatives  have  also  been  prepared  down  to  and  inclnd- 
igo  B,  and  it  is  possible  they  may  be  prepared  for  pablication;  aecaleof 
wave-lengths  has  been  added.  "Tbe  error  in  the  wave-length  at  no 
part  exceeds  riihns  ^f  ^^^  whole,  and  is  generally  caused  by  a  slight 
displacement  of  tbe  scale,  which  is  easily  corrected.  The  wave-lengths 
of  more  than  200  lines  in  the  spectmm  have  been  accurately  determined 
to  abont  y^'mrv  part,  and  these  can  serve  as  standards  to  correct  any 
smalt  error  of  the  scale.  ■  -  ■  The  1474  line  is  widely  doable,  aa 
also  bj  and  bt,  while  E  is  given  so  nearly  doable  as  to  be  recognized  as, 
each  by  all  persons  familiar,  with  spectrum  observation.  Above  the 
green  tbe  soperiority  increases  very  quickly,  so  that  at  S  we  have  120 
lines  between  E  and  E,  while  the  original  negatives  show  160  lines. 
The  photographs  show  more  at  this  point  than  tbe  excellent  map  of 
Lockyer  of  this  region." 

THE  PLANETS. 

Intba-H£Bcubiax  PLANET. — The  report*  of  a  committee  of  the  Na- 
tional Academy  of  Sciences,  to  which  was  referred  the  question  of  the 
expediency  of  fitting  out  an  espedition  to  tbe  west  coast  of  Africa  for 
the  purpose  of  observing  the  total  eclipse  of  the  snn  on  August  2S-Q9, 
1886,  contains  the  following  remarksin  regard  to  thehypotbetical  planet 
revolving  within  the  orbit  of  Mercut? :  "  In  addition  to  the  obBervataon 
of  tbe  snn  itself^  and  the  luminous  phenomena  attending  it,  it  ia  desir- 
able to  obtain  photographic  maps  of  all  the  sorrounding  region  to  the 
distance  of  at  least  ten  or  fifteen  degrees  from  the  snn,  for  tbe  pnrpose 
of  finally  setting  at  rest  the  still  mooted  question  of  an  intra-mercanal 
planet.  It  is  true  that  the  astronomical  world  is  at  present  disposed 
generally  to  discredit  tbe  existence  of  such  a  body,  yet  the  evidence  on 
the  subject  up  to  this  time  is  mainly  negative,  aa  it  must  always  con- 
tinue to  be  so  long  as  it  depends  upon  direct  vision.  In  a  photographic 
map,  taken  during  total  eclipse  of  the  sun,  of  tbe  whole  region  witbin 
which  such  a  planet  must  necessarily  be  coufined,  the  object,  if  present, 
must  present  itself,  and  could  not  fail  to  be  recognized.  Bat  for  photo- 
graphic operations  of  this  class,  lenses  of  wide  angle  must  be  specially 
prepared,  differing  essentially  in  character  from  those  which  are  em- 
ployed to  take  impressious  of  tbe  eclipse." 

A  search  for  the  "  supposititious  Ynlcan"  was  again  made  by  Mr.  T. 
W.  Backhouse,  of  Sunderland,  England,  in  March  and  April,  1885— the 
period  daring  which  a  transit  is  possible,  according  to  Levnrrier bnt 

'  Seoale  Ex.  Doc.  No.  VT,  Fortf-ninth  CoDKraw,  flnt  nnMtOll. 
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with  no  pontive  result.  Mr.  Baokbooae  sa;s :  "  I  consider  the  qaestioo 
of  tbe  exiet«Dce  of  V alcan  can  only  be  settfed  by  cotitiuaed  and  ayatem- 
aiie  watohiDg  for  Its  appearaoce  in  traDSit,  a^  at  the  time  of  an  eclipse 
of  the  snn  it  may  be  too  near  that  InmiDary  to  be  visible." 

The  Eabth  :  Varie^Uty  of  terrettrial  Iaeitw<fe».— 'The  qnestion  of  the 
variability  of  terreatrial  latitudes  waa  brought  aoew  to  the  attention  of 
astronomers  by  the  International  G«odetic  Conference  at  Bome  in  Oc- 
tober, 1883.  A  plan  for  settling  the  qaeetion  by  observation  vas  pro- 
posed by  M.  Fergola,  an  Italian  astronomer,  vhicb  was,  essentially, 
that  a  careful  series  of  observations  should  be  made  with  prime  vertical 
uiHtmment,  by  two  co-operatiog  observatories  diftering  bat  little  in 
ladtnde  though,  perhaps,  considerably  in  longitude.  The  same  list  of 
stars  was  to  be  used  at  each  pair  of  such  stations.  By  repeating  these 
observations  after  an  interval  of  fifty  years  or  more,  tbe  question  of  tbe 
Tuiability  of  latitudes  would  be  subjected  to  a  severe  test.  Theoret- 
ically, periodical  changes  of  latitude  may  occur,  and  an  examination  of 
observations  made  at  a  number  of  Northern  observatories  during  tbe 
past  seventy-five  years — Konigsberg,  Milan,  Kaples,  Paris,  Pulkowa, 
and  Washington-^-appears  to  confirm  tbe  existence  of  such  changes. 
At  Polkowa,  which  furnishes  the  most  careful  series  of  observations,  a 
diminution  of  the  latitude  of  0"*23,  equivaleut  to  about  23  feet,  is  indi- 
cated between  the  years  1843  and  1872  j  but  In  all  these  cases  the  var- 
iationa  are  small,  and  we  must  be  extremely  cautious  in  ascribing  them 
to  actual  changes  of  latitude.  A  recent  and  very  complete  discussion 
of  the  latitude  of  the  Greenwich  Observatory  by  Mr.  Christie  gives  no 
evidence  of  a  secular  change  of  latitude,  and  a  later  determination  of 
the  latitude  of  the  Washington  Observatory  (in  1883)  also  furnishes  no 
proof  of  a  change. 

Prof.  Asaph  Hall,  in  a  paper*  read  before  the  Philosophical  Society  - 
of  Washington,  February  28, 1884,  has  given  a  discussion  of  the  obser- 
va^DB  tabulated  by  M.  Fergola.  His  conclusion  is  that  "  observations 
do  not  prove  that  latitudes  are  variable,  and  the  evidence  points  rather 
to  other  sources  of  small  changes  that  may  depend  on  the  seasons. 
Perhaps  some  of  these  may  arise  from  tbe  tables  of  refraction  which 
are  in  common  use,  and  which  are  assumed  to  fit  tbe  whole  earth." 

Some  preliminary  steps  have  been  taken  towards  putting  Pergola's 
plan  in  operation  at  the  observatories  of  Lisbon  and  Washington 
(the  difference  of  latitude  being  11'  7"),  but  we  believe  no  observations 
have  actoally  been  made  yet. 

Effect  Oft  the  earth's  motion  prodvced  by  small  bodies  passing  near  it. — 
Professor  Newton  points  outf  that  the  space  through  which  the  earth 
travels  is  traversed  also  by  small  bodies,  or  meteoroids.  Tbe  impact  of 
these  tiodies  upon  the  earth,  and  tbe  consequent  increase  of  the  earth's 
BM88,  have  their  effect  upon  tbe  earth's  motions,  both  of  rotation  and 

'Amer.  J.  *».,  U  u.  vol,  211,  p.  &:V27 ;  also  ObierTalorn  B,  p.  lia-17.  ' 

tjxw.  ^.  ««.,  Deooniber,  1B85,  3  B.,  vol.  30,  p.  410-17.  Cc>(.>qIc 
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revolution,  and  heoc^  upon  the  lengths  of  the  day  and  year.  Ptofeflsoi 
OppoIzer(.dl«fr(ni.,Jl^ac/ir.,  2573)  Uasdiacossedtbeamountof  these  actions, 
and  had  compnted  the  density  which  tlie  meieoruid  matter  mnat  have  in 
order  to  produce  the  observed  aod  unexplained  acceleration  of  the  moon's 
mean  motion.  But  a  body  (hat  passes  near  to  the  earth  has  also  an 
action  of  like  character  dae  to  the  attraction  of  gravitation  alone,- and 
Professor  Newton  proceeds  to  calculate  its  amount.  The  conclusion  at 
which  he  arrives  is  that  the  effect  npon  the  earth's  motion  of  the  meteors 
that  come  into  the  earth's  atmosphere  exceeds  at  least  one  hundred  fold 
that  of  the  meteors  that  pass  by  without  impact.     (Ol>servatory.) 

Determination  of  longitudes  in  South  Amertea. — According  to  Seienee 
(vol.  T,  p.  151],  Commander  Davis  has  just  completed  his  important 
telegraphic  detenoinationa  'of  longitude  on  the  western  coast  of  Soath 
America.  The  great  chain  connecting  Washington  with  different  points 
in  Sonth  America,  and  then  extending  through  Saint  Vincent,  Madeira, 
Lisbon  and  Greenwich,  is  now  closed  with  but  an  iosigDiQcant  discrep- 
ancy. 

The  ftropoied  change  in  the  beginning  of  the  astronomical  day. — No  gen- 
eral agreement  has  been  reached  by  astronomers  upon  the  sixth  resola- 
'  tion  of  the  Washington  Meridian  Conference,  which  recommends  that 
the  astronomical  and  nautical  days  be  arranged  everywhere  to  begin  at 
mean  midnight.  The  matter  was  brought  up  at  the  Geneva  meeting  of 
the  Astronovmche  Oenellsehaft  in  1885.  (See  Vrtljhrschr.y  20,  p.  227- 
31.)  Strove,  Folie,  and  Peohille  seemed  to  be  the  only  members  present 
in  favor  of  the  change,  while  Newcomb,  Weiss,  Erueger,  Dan^r,  Auwers, 
Tieljen,  and  Safarilt  spoke  in  opposition  to  it.  Mr.  Downing,  of  the 
Greenwich  Observatory,  says  (Nature,  32 :  353)^  "  ,■  -  -  and  judging 
from  the  individual  expressions  of  opinion  ihat  have  been  published, 
I  should  imagine  that  here,  as  at  Geueva,  the  mfijority  of  real  workers 
in  oar  acieuce  (with  the  probable  exception  of  those  engaged  in  solar 
work)  would  be  opposed  to  the  proposed  change." 

In  the  United  States,  otHcial  action  has  been  taken  by  the  Secretary  of 
the  Navy,  referring  the  question  to  the  National  Academy.  The  report 
(Seuate  Ex.  Doc.  No.  67,  Forty-ninth  Congress,  first  sessiou)  of  a  com- 
mittee of  that  body  consisting  of  Pres.  F.  A.  P.  Barnard.  Profe.  A.  Ora- 
ham  Bell,  J.  D.  Dana,  S.  P.  Laugley,  Col.  Theodore  Lyman,  Profe.  E.  C, 
Pickering,  and  C.  A.  Young  says:  "The  committee  regard  favorably  the 
proposition  of  the  meridtaD  conference  on  this  subject,  and  recomiueDd 
that  the  change  sliould  be  made  as  soon  as  sufficient  concert  of  action 
can  be  secured  among  the  leading  astronomers  and  astronomical  ostab- 
lishments  of  the  civilized  world — in  1890,  if  practicable ;  if  not^ia  1900." 

It  would  seem  to  be  incumbent  on  those  astronomers  who  have  ex- 
pressed themselves  in  favor  of  the  proposed  change,  and  of  the  conse- 
quent interruption  of  astronomical  chronology,  t«  Justify  ntrongly  their 
position.  It  is  not  quite  clear  that  this  has  been  done,  for  while  many 
reasons  are  given  against  the  change,  almost  the  only  argument  in  its 
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fiivoT  (besides  that  of  convenience  iu  solar  work)  ia,  tliat  there  wilt  be 
eetablished  a  certain  aniformity  of  time-reckoning  between  astroDomers 
and  the  world  at  large. 

In  addition  to  the  references  given  above,  we  shonld  call  attention  to 
the  following  papers  npon  this  imiiortant  question : 

Bail  (R.  S.)-  Proposed  change  id  tb"  iwtrouomicBl  day.     Observaiorg,  9  :  100. 

TnKUiQ  (8.).  nDiveml  or  coBOiia  Kmn.    Toronto  [1885]. 

FoiBSraB(W.).  Ueberdie  voDderconfereDZzDWiubiiigtoupropoDirte'VerBndeTnDg 
dM  Mtrooomiachea  TagwaDfaoges.     Atlron.  .Vaohr.  Ill  :  3.1-8. 

LirraRfrom  the  Secretary  of  theNavytraDHiaittiDg  commanicationecooceming  the 
proposed  change  in  the  time  for  beginntug  tbe  astrouoiuical  day  [fttiin  the  eiiper- 
ioteudent  of  the  Naval  Observatory,  the  snperiD  tend  ant  of  the  Naatioal  Abnanao, 
>ad  Tuione  American  astronomers].  Senate  Ex.  Doc.  Ho.  76,  Forty-eighth  Con- 
gran,  second  eeeeion. 

NivcOMB  (8.}.  On  the  proposed  change  of  the  aatronomical  day.  Month,  ffol.  Roy. 
Aiin><t.3oo.,  45:  12-J. 

VOH  OiToLZF.R  (Tb.)  On  the  proposed  change  of  the  astronomical  day.  Uonth.  Mot. 
£«f .  Jttron.  Boo.,  45  :  29&-e. 

SrauVB  (O. ).  Die  BeiHshlflsae  der  Waahingtoner  Meridianconferenz.  St.  Petersburg, 
18B6.    27  p.     8vo. 

'^  SIcjfglours :  Certain  pheTwrnena  in  Ttteteorological  optioB  that  luite  oc- 
ewrrtd  rince  the  close  of  the  year  1883.  Hypotheait  concerning  the  cauae 
and  origin  of  these  phenomena. — Tbe  immediate  cause  of  the  "red  sun- 
Bete"  seems  to  be  the  existence  at  a  very  great  height  in  tbe  atmosphere 
of  s  cloud,  or  rather  a  light  mist,  composed  of  very  flue  particles.  This 
hypothesis  would  explain  the  twilight  phenomena  when  the  son  was  18© 
or  2(P  below  the  horizon.  We  need  not  suppose  these  particles  to  have 
had  a  greater  altitude  than  60  or  70  kilometers  during  the  first  of  these 
apparitions. 

"  The  red  color  of  these  lights  corresponds  very  well  with  the  absorp- 
tive power  of  the  atmosphere  which  physicists  observe  in  the  son's 
radiations  at  different  altitndes  and  astronomers  in  the  ruddy  tint  pre- 
sented by  the  moon's  disk  in  total  eclipses  ;*  the  distance  traversed 
tlirongh  the  atmosphere  by  the  son's  rays  before  reaching  this  clond 
explains  snfflciently  the  Intensity  of  the  coloring. 

"  Tbe  solar  coroua  and  the  anti-solar  anreole  could  be  easily  explained 
with  this  hypothesis  If  the  particles  held  in  suspension  in  the  atmos- 
pfaere  are  supposed  to  offer  a  sensibly  constant  mean  diameter,  as  the 
tb«oreticaI  conditions  for  diffraction  coronas  would  then  be  present. 

**The  uextqaestion  is,  What  is  the  origin  of  these  particles  suspended 
in  the  atmospheret  The  reply  to  this  question  is  quite  independent  of 
tbe  explanation  of  the  phenomena  of  meteorological  optics  presented 
ftbovv.  There  have  been  tk  number  of  hypotheses  on  this  subject.  Tho 
first,  seeking  an  explanation  in  the  ordinary  domain  of  meteorological 

*  The  total  eclipse  of  the  moon  October  4,  IBBA,  ilid  not  show  this  red  color  iu  the 
Hnal  degree.  Tbie  is  regarded  by  some  aa  a  proof  uf  Tbe  existence  of  tliese  clouds  of 
pvtidAM,  the  higher  regions  of  the  atmoq>here  being  rendered  leu  transparent  by 
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iDflaennes,  gives  as  the  orifjin  of  these  particles  the  formatiOQ  otvetj 
minate  Ice  crystals  like  those  which  appear  to  coustitute  the  cirruB  doads. 
The  trouble  with  this  very  simple  hypotheses  is  that  so  many  additional 
hypotheees  are  reqnii-cd  to  sastain  ^t.  For  some  hypothesis  most  be 
made  as  to  the  cause  of  the  production  of  frozen  clouds  at  an  nousiut 
altitude.  Some  reasoo  must  be  assi^ed  for  their  permanence  during 
months  and  eveu  years.  And  the  qaestioD  why  optical  phenomena, 
baloB,  mock  suns,  &c.,  which  accompany  the  ordioary  existence  of  ice 
crystals  intbeatmosphere  do  not  appearpermanently  most  be  answered. 

"Although  it  might  be  possible  to  find  explanations  for  all  these 
points  of  difQculty,  it  is  evident  that  the  proposed  hypothesis  is  simple 
in  appearance  only,  and  that  it  meets  with  difficulties  rather  than  with 
confirmations  in  the  observed  fact«. 

"The  second  hypothesis  attributes  to  these  particles  a  cosmic  origin, 
that  is  to  say,  the  same  origia  as  is  assigned  to  meteors ;  the  earth  is 
supposed  to  have  passed  in  its  orbital  motiou  through  a  cloud  of  small 
particles,  revolving,  like  herself,  about  the  sua,  and  to  have  drawn  after 
her  alt  the  particles  within  her  sphere  of  attraction.  This  hypothesis 
seems  at  first  thought  a  very  satisfactory  one ;  the  twilight  lights^  at 
first  BO  brilliant,  have  been  growing  fainter.  This  accords  with  the  idea 
that  the  particles  have  come  from  some  external  source,  and  have  by 
degrees  fallen,  in  the  order  of  their  size,  to  the  earth's  surface.  The 
explanation  appears  all  the  more  plausible  since  true  rains  of  dost  have 
been  observed  in  different  countries.  ^Kordenskjold  made  a  chemical 
examination  of  a  sample  of  this  dust,  collected  in  Sweden,  and  found 
it  to  contain  iron  and  nickel,  elements  that  are  present  in  meteorites. 
Still,  this  argument  is  not  decisive,  for  rains  of  dust,  whose  origin  is 
certainly  terrestrial,  have  often  been  observed ;  as,  for  example,  the  diy 
fogs,  well  known  in  southern  Europe,  composed  of  mineral  dust  brought 
by  the  wind  across  the  Mediterranean  ftt>m  the  desert  of  Sahara.  This 
dust  has  been  collected  at  sea  by  sailors,  and  also  on  the  coasts,  «td  ' 
has  been  found  to  contain  silica,  feldspar,  aud  mica,  elements  of  tlte  ; 
sands  of  the  African  desert. 

"  Volcanic  ashes  have  been  sometimes  found  in  Norway,  coming  from 
the  eruptions  of  Iceland  volcanoes ;  the  micro3coi>e  ahows  these  to  con- 
tain fragments  of  pumice  and  even  crystals  of  pyroxene.    The  cosmic  : 
origin  of  these  particles  mast  therefore  be  sustained  by  more  direct ! 
proofs,  if  it  is  to  be  accepted.  i 

"  The  third  hypothesis  connects  the  diffusion  of  these  clouds  of  par- 
ticles with  the  frightful  cataclysm  at  Java,  when  50,000  persons  lost 
their  lives  through  the  explosion  of  Erakatoa.  Ifoarly  all  the  si^^anienta 
employed  by  the  partisans  of  the  cosmic  origin  apply  with  eqoal  fbrce 
to  this  volcanic  origin.  It  explains  why  the  first  twilight  manifestations 
appeared  directly  after  the  eruption  at  Java,  nothing  of  the  kind  having 
been  observed  twfore;  it  explains,  moreover,  the  progressive  mareb  of 
the  apparition  of  these  lights  about  the  center  of  explosion.    Xtiis  dkk 
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greBsire  marob  reoders  the  cosmic  origin  of  these  partictea  quite  im- 
probable, for  in  case  of  a  cosmic  origin  there  seems  to  be  no  reason  why 
the  pheoomenon  shonld  not  appear  nearly  simnltaneonsly  at  all  points 
on  the  earth's  surface.  Those  regions  on  the  Indian  Ocean  forming  the 
trajectory  of  a  cyclone  show  in  a  convincing  manner  that  the  ashes  of 
the  Java  volcano,  caagbt  ap  by  the  ordinary  winds  of  that  qnarter,  are 
the  caoee  of  the  extraordinary  sunsets  in  question. 

"The  objection  may  be  raised  that  the  height  of  these  particles  is 
Teiy  great  in  comparison  to  the  height  to  which  the  smoke  of  our  Euro- 
pean  volcanoes  rises;  bnt,  after  reading  M.  Verfoeck's  report,  these 
objections  disappear  before  the  greatness  of  this  volcanic  convaUion. 
A  qoantity  of  matter,  whose  volame  was  estimated  at  160  cfibie  kilo- 
meEers,  was  seen  prqjected  18  or  20  kilometers  above  the  crater.  When 
we  think  that  the  gaeeoos  matter  that  escaped  at  the  same  time  most 
represent  a  volame  some  hundreds  of  times  as  great,  we  cease  to  be 
astonished  at  the  thought  of  the  diffdse  dust  reaching  an  altitude  of  70 
or  80  kilometers.  As  to  the  suspension  of  these  particles  in  the  air,  it 
at  least  does  not  contradict  what  we  know  of  the  laws  of  the  air's  vis- 
cosity, nor  of  the  action  of  winds,  heat,  and  atmospheric  electricity. 

"A  more  detailed  discussion  of  the  docnments  published  on  the  snb- 
jfct  of  this  ftightfnl  explosion  would  carry  us  beyond  the  scope  of  this 
Hriople  article;  enough  has  been  said  U>  show  that  tbette  optical  phe- 
nomena, of  which  our  atmosphere  baa  been  for  some  eighteen  months 
and  is  still  the  scene,  may  be  referred  with  great  probability  if  not  cer- 
tainty to  a  volcanic  origin."    (Coma,  in  Bull.  Aatron.,  April,  1885.) 

The  Moon:  Lunar  heat, — At  the  Albany  meeting  of  the  Xatioaal 
Academy  of  Sciences  in  October,  1885,  Protessor  Langley  read  a  paper 
"On  the  temperature  of  the  surface  of  the  moon." 

Attempts  were  made  in  the  last  century  by  several  phyRicists  to  ob- 
tain indications  of  heat  from  the  moon,  bnt  without  success.  Professor 
Forbes,  in  1885,  employed  a  lens  by  which  the  lunar  heat  was  concen- 
trated about  6,000  times,  but  obtained  no  certain  evidence  of  heat,  be- 
ing led  only  to  the  negatwe  conclusion,  that  the  wsriniDg  effect  of  the 
fun  moon  on  the  surface  of  the  earth  would,  at  any  rate,  not  exceed 
finiVnc  of  a  degree,  Centigrade.  The  first  satisfactory  evidence  of  actual 
heat  was  Obtained  by  Melloni  in  1846,  who,  with  a  polyzonal  burning 
lens,  one  meter  in  aperture,  and  by  the  aid  of  the  newly  invented  ther- 
mopyle,  in  the  clear  air  of  Vesuvius,  after  due  precaution  against  in- 
•tmmental  error,  succeeded  in  obtaining  decisive  indications  of  heat, 
altboagb  the  amount  was  all  but  immeasurably  small.  Later  observers 
were  also  able  to  do  little  more  than  detect  evidence  of  the  existence  of 
Innar  beat,  and  the  first  attainments  of  anything  like  quantitative 
measurement  thereof,  was  reserved  for  Lord  Bosse,  whose  experiments 
are  recorded  in  the  proceedings  of  the  Boyal  Society,  commencing  in 
1869.  Tbe  paper  now  before  us  details  the  experiments  by  Professor 
langley,  at  the  Allegheny  Observatory,  with  the  instrument  invented 
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about  five  years  ago,  and  denominated  the  bolometer.  The  first  of  theee 
were  made  on  tbe  evening  of  November  12, 1880,  chiefly  n-itb  the  view  of 
teatjoe  its  seneitiveneas,  coocentratiDg  tbe  Innnr  rays  upon  ita  face  by 
means  of  the  13-inch  equatorial  of  the  observatory,  and  a  smaller  convex 
lens  near  itsfocas,  wben  an  average  deflection  of  forty-twodivisioDs  of  tlie 
galvaooDieter  scale  was  obtained.  In  Jnne,  1S83,  tbe  bolometer  and  its 
adjaoctSjhaving  been  mnch  improved  in  tbeinterval,mea8arements  of  the 
lonar  beat  were  resamed  with  apparatus  better  adapted  to  the  purpose. 
The  heat  radiated  tcom  tbe  lunar  snrface  may  ooosist  of  three  kinds  in 
different  proportions :  (I)  Heat  coming  Arom  tbe  interior  of  the  moon, 
which  will  not  vary  with  the  phase ;  (2)  beat  which  falls  from  the  son  on 
the  moqp's  surface,  and  is  at  once  reflected  regularly  and  irregnlarly ; 
(3)  beat  which,  foiling  ft«m  the  sun  on  tbe  moon's  snrfaoe,  is  absorbed, 
raises  tbe  temperature  of  the  snrface,  and  is  afterwards  ra<)iated  as  heat 
of  low  refrangibility.  Tbe  general  conclusionof  Professor  Langley's  ob- 
servatiouB  is  thus  expressed  by  himself.  "While  we  have  found  abun- 
dant evidence  of  beat  from  tbe  moon,  every  method  we  bave  tried,  or 
that  has  been  tried  by  others,  for  determining  the  character  of  this 
beat  appears  to  ns  inconclusive;  and  witboat  qnestioning  that  tbe 
moon  radiates  heat  earthward  from  its  soil,  we  have  liot  yet  found  any 
experimental  means  of  discriminating  with  such  certainty  between  this 
and  reflected  heat  that  it  is  not  open  to  misinterpretation.  Whether 
we  do  so  or  not  in  the  future  will  probably  depend  on  our  ability  to 
measure  by  some  process  which  will  inform  us  directly  of  the  wave- 
lengths of  tbe  beat  observed."  Combined  with  his  experiments  on  solar 
radiation,  Professor  Langley's  investigations  seem  to  point  to  tbe  prob- 
ability of  a  gaseous  envelope  to  the  moon,  too  small  to  make  its  preeeoce 
known  in  ordinary  astronomical  observations ;  and  it  is  well  known  that 
Mr.  Neison  has  advocated  this  view  from  other  considerations  in  his 
great  work  on  the  moon.     {Atherugum.) 

Eclipse  of  the  moon,  1S84,  October  4. — In  spite  of  the  very  nnfavoi»bte 
atmospheric  conditions  in  Central  Europe,  nearly  forty  observatories 
participated  in  tbe  observation  of  this  edip^  and  were  able  to  furnish 
valuable  material,  which  will  be  made  the  snbject  of  a  special  publica- 
tion when  tbe  positions  of  all  tbe  occulted  stars  shall  have  been  deter- 
mined  with  the  necessary  precision.  While  awaiting  the  terminatioii 
of  this  great  piece  of  work,  Professor  Struve  gives  a  succinct  r^sumd  o£ 
the  results  due  to  the  co-operation  of  so  many  workers. in  tbe  Attrf^- 
nomisebe  Nachrichten,  Nos.  2640-46. 

Mabs:  Tha  rotation  period  of  Mars. — The  seventh  volume  of  the  -Am- 
naie  of  the  Leyden  Observatory  contains  a  very  thorough  and  painstak- 
ing investigation  by  Professor  Bakhuyzen  of  tbe  rotation  period  of  the 
planet  Mara.  In  previous  determinations  one  of  two  courses  has  Dsasdly 
been  adopted,  either  to  compare  drawings  of  Hnygens  or  Hooke  with 
the  most  recent  observations  attainable,  or  to  discuss  some  modent 
series  which  seemed  to  promise  to  compensate  for  ita  restricted  r&xiK« 


ASTEONOMY.  409 

l)y  it*  greater  accnracy.  ProfcBSor  Bakbnyzen  has,  however,  erideav- 
oied  to  utilize  the  entire  mass  of  observations  at  his  disposal,  so  as  to 
ftToid  the  sOTirces  of  error  to  which  the  other  methods  are  liable,  and 
h«  possesses  a  great  advantage  over  earlier  investigators,  in  having  ao- 
cess,  not  only  to  the  namerons  observation)?  made  in  1877  and  1879,  bat 
also  to  the  great  series  of  more  than  200  drawings  which  Schroeter  had 
prepared  for  his  projected  "  Areograpbiscben  Beitrage,'*  and  which  be- 
eoming  the  property  of  the  University  of  Leyden  In  1876,  was  edited 
ud  published  by  Professor  Bakhayzen  in  1881.  Professor  Bakhnyzen, 
in  the  redaction  of  these  drawings,  has  adopted  provisionally  Schfhpa- 
relli's  position  for  the  pole  of  Mars— R.  A.  317°  46'-0,  Dec!.  53°  25'-4, 
mean  eqainox  of  1833-0— and  Proctoi's  rotation  period— 24''  37"  22^74— 
and  deduces  corrections  to  these  elements  from  a  comparison  of  the  re- 
snlts  obtained  by  reducing  the  varions  observations  at  bie  command 
▼ith  them.  His  first  step  is,  from  a  discoseioo  of  the  drawings  of  Eai- 
Ber,  Lockyer,  Lord  Bosse,  and  Dawes,  made  during  the  oppcwitions  of 
of  1862  and  1864,  to  obtain  the  time  of  transit  on  Jannaiy  1, 1863,  of 
his  adopted  prime  meridian  over  the  Martial  meridian,  which  passes 
through  the  earth's  north  pole,  choosing  as  bis  prime  meridian  the  one 
vhich  lies  2°  to  the  east  of  the  center  of  M&dler's  point  a,  correspond- 
ing almost  exactly  to  Scbiaparelli's  Fagtigium  Aryn,  or  to  Proctor's 
Datet*  Forked  Bay,  be  finds  tbti  time  of  transit  over  tbe  meridian  pass- 
ing through  the  north  pole  of  the  earth  on  January  1, 1863,  to  be  20" 
27"  i  4*0",  Berlin  M.  T.  The  areographic  longitude  of  the  center  of 
the  Oevitu,  tbe  conspicnous  circular  spot,  called  by  Green  tbe  Terbu  8ea, 
and  by  Scbiaparelli  Lamia  SolU,  will  be,  with  this  prime  meridian,  900*87. 
The  second  section  contains  the  determination  of  areographic  longitudes 
of  ten  of  the  most  eonspicuoas  and  easily  identified  markings  on  the 
surface  of  Mars  as  inferred  by  means  of  the  above  elements  from  the 
drawings  of  varions  observers  from  the  time  of  Hooke  and  Huygens 
op  to  1879.  For  the  last-named  year  only  Scbiaparelli's  observations 
are  used,  bnt  for  1877  there  is  an  abundant  supply,  there  being  availa- 
Ue,  besides  the  observations  of  Scbiaparelli,  tbe  drawings  of  Lohse, 
Oreen,  Dreyer,  and  UTiesteu.  Beer  and  Madler's  drawings  afford  mate- 
rial for  1830,  Herschel  and  Schroeter  give  a  very  full  series  from  1777  to 
1803,  and  Huygens  and  Hooke  supply  a  few  drawings  from  1659  to 
1683,  from  which  the  longitude  of  Madler's  /,  tbe  Kaiser  or  HourgUu» 
Sea,  Scbiaparelli's  Sgrtis  Major,  can  be  inferred.  These  logitodes  are 
discussed  in  tbe  third  section,  and  a  corrected  rotation  period  is  ob- 
t^ed  of  24i>  37'°  2:^^66  ±  0*-0132,  a  value  exceedingly  close  to  tbe  mean 
of  the  best  previous  determinations,  which  are  as  follows : 

b.  m.    ■. 

K»iBor,ieM 24  37  aa-fl2 

K»laea-,  18T3 •681 

Sehmidl.  1873 -67 

Pmetor,  1808 ; -736 
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**  Frootot*8  Tolae  is  dearly  too  large,  a  comparison  of  the  mean  longi- 
tades  obtained  for  tbe  Kaiser  Sea  vitli  Lis  period  showing  a  steiady  de- 
crease for  aaccefiaive  oppositions ;  the  only  obserrations  which  stand  ' 
conspicuoasly  out  from  tbe  reet  being  those  of  Hooke,  upon  which  he 
hod  based  his  determination.  There  can  be  no  doubt  that  Professor 
Bakhayzen'a  value  is  a  distinct  improvement  apon  the  earlier  ones,  and 
that  its  uncertainty  lies  only  iu  the  second  place  of  the  decimals.  A. 
table  for  compnting  tbe  time  of  transit  of  tbe  prime  meridian  over  tbat 
meridian  of  Mars  which  passes  tbrongh  the  earth's  north  pole,  com- 
pletes the  memoir. 

Professor  Bakhnyzen  supplies  also  a  short  not«  as  to  changes  on  the 
surface  of  Mars.  The  most  conspicnons  of  all  tbe  markings  on  the  i 
planet's  surface  has  always  beeu  tbe  Kaiser  Sea;  but  the  drawings  of 
Schroeter  and  Hersohel,  as  Dr.  Terby  bos  already  pointed  out,  exhibit 
a  second  marking  near  it,  nearly  as  conspicuous,  and  very  simitu-  in 
shape  and  size.  There  can  be  no  doubt  that  tbe  only  modem  represent- 
ative of  this  spot  is  Evggifut  Inlet,  Scbiaparelli's  Cyeiopum,  s  narrow  i 
streak,  by  no  means  easily  observed,  and  now  entirely  unlike  tbe  Kaiser 
Sea  in  shape.  Professor  Bakhnyzen  also  considers  tbat  there  is  suffi- 
cient evidence  for  thinking  that  Schroeter  on  several  occasions  ob- 
served Scbiaparelli's  Ikestrygonum^^ae  of  the  most  difficult  objects  on 
the  planet — which  could  scarcely  have  been  tUe  case  had  it  not  been 
much  more  conspicaoas  than  it  has  been  of  late  years.  These  changes, 
Professor  Bakhnyzen  thinks,  lend  a  high  degree  of  probability  to  the 
theory  tbat  certain  districts  of  Mars  are  covered  by  liquid."  (JVaterv, 
November  12, 1SS6.)  i 

JupiTEB  ^  Mr.  W.  F.  Denning  has  given  in  Nature  (32;  31-34,  May 
14, 1885)  a  summary  of  recent  observations  of  the  markings  on  Jupiteir,     ' 
with  resulting  rotation  periods,  &c.    Tbe  gre^t  red  spot  has  surprised 
us  by  its  extendedr  duration.    As  early  as  1832  it  lost  such  a  consider-    ' 
able  depth  of  tone  that  obliteratiou  seemed  imminent,  but  it  has  linirered    i 
on,  QDtil  now  its  existence  appears  likely  to  be  indefinitely  proloaged,    | 
though  under  visible  conditions  far  less  imposing  than  at  an  earlier    | 
stage.    All  tbat  at  present  remains  of  this  remarkable  formation  is  a   ' 
dusky  elliptic  ring,  darkest  at  tbe  following  end,  and  only  well  seen 
under  good  definition.    Whether  this  ellipse  is  identical  with  eimilar 
appearances  delineated  by  Dawes  in  1857,  Huggins  in  1858,  and  Gled- 
hill  in  1869, 1870,  and  1871,  is  involved  iu  doubt,  because  of  the  lack  of 
intermediate  observations.    We  have  no  definite  information  as  to  wbat 
became  of  the  various  objects  alluded  to.    It  is  very  possible  that  they 
severally  represent  an  object  of  considerable  permanency.    The  changes 
such  as  observed  may  have  been  induced  by  atmospheric  iuterfierenoe. 
There  is  every  indication  tbat  the  dense  vaporons  envelopes  of  this 
planet  are  rapidly  variable,  especially  in  tbe  zone  inckded  by  the  two 
equatorial  belts,  and  .that  the  chief  features  nndergo  aiugolar  flactua- 
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tiODB,  some  of  wbicli  may  possibly  be  of  periodical  character.  Tbe  red 
spot  has  now  been  followed  siuce  IfSTS.  Duriug  the  last  three  years  it 
lias  given  a  rotation  period  of  Q^SS*"  39-*1,  whiuli  ha«  been  steadily 
maintained  thronghoat  each  opposition,  snbject  to  some  minor  distorb- 
ances  partly  dne  to  errors  of  observation.  The  first  few  years  of  ita  ex- 
isteuce  it  showed  an  increasing  retardation  of  motion,  which  lengthened 
the  period  from  9'  55™  34*  to  that  already  quoted,  but,  contemporarily 
wjtji  the  decay  of  the  spot  in  1882,  the  velocity  ceased  to  slacken,  and 
tlie  results  accumnlated  during  tbe  past  few  oppositions,  prove  it  to 
have  been  equable  in  a  marked  degree. 

With  reference  to  the  equatorial  white  spot  some  striking  pbenooiena 
have  been  presented  during  the  past  winter.  Between  October  4, 1884, 
and  January  13, 1S85,  its  motion  'appears  to  have  increased  in  an  alann- 
iug  ratio.  The  spot  contiuned  to  rush  ou  far  in  advance  of  its  computed 
places,  and  all  the  wbilo  exhibited  a  more  brilliant  appearance  than  at 
any  preceding  epoch  since  the  autumn  of  1880,  when  it  first  came  onder 
systematic  observation.  The  form  and  appearance  of  the  spot  have  been 
80  upecial  as  to  prevent  any  confasion  in  mistaking  it  for  other  white 
spots  in  nearly  tbe  same  latitude.  Between  October  4  and  January  13, 
ISS&,  the  rotation  period  was  O"*  49"  51'95,  bat  the  great  increase  in 
velocity  evidently  occurred  towards  the  end  of  November.  Between 
November  21,  1884,  and  January  13, 1885,  tbe  period  was  only  9''  49" 
38»-45,  or  34  seconds  less  than  the  mean  period  of  9"  SO"  12'-25  shown 
by  tbe  same  spot  during  tbe  two  preceding  years. 

''  Of  the  new  features  presented  daring  the  last  few  months  the  most 
striking  are:"  (1)  The  appearance  of  large,  bright  spots  indenting 
the  north  edge  of  the  great  northern  equatorial  belt.  (2)  The  outbreak 
of  dark,  reddish  spots,  elongated  in  longitude,  upon  the  narrow  belt 
which  became  visible  in  1882,  immediately  outlying  tbe  great  belt.  One 
of  the  most  conspicuous  of  these  new  spots  is  about  10,000  miles  long. 
(3)  The  fading  away  of  the  west  shoulder  of  the  depression  noi^tb  of  tbe 
red  spot. 

Professor  Young  remarked  *  a  peculiar  whit«  cloud  of  oval  form  piu:- 
tially  covering  the  "  red  spot,"  in  March,  1885.  This  veil  was  almost 
concentric  with  th«  spot,  leaving  visible  only  a  narrow  ring  of  the  red 
rabstaace  not  more  than  1^"  to  2"  in  width.  The  outline  of  the 
doad  was  for  the  most  part  sensibly  smooth  and  regular,  but  at  the 
preceding  end  tbere  was  a  little  projection  nearly  catting  across  the  red 
ring.  The  white  cloud  was  not  brilliant,  but  was  very  nearly  of  the 
Mme  tint  as  the  white  belt  on  which  the  red  spot  lies. 

At  the  Dearborn  Observatory,  Chicago,  tbe  systematic  observation 
of  thf^  markings  on  Jupiter  has  been  continued  by  Professor  Hough ; 
his  results  are  given  in  fnll  in  his  aaunal  report  for  1885,  which  contains 
fetches  of  the  planet  on  November  7, 1884,  and  February  27,  April  26, 
■ad  Hay  15, 1885. 

■  Obm-vafoiy,  via:  172. 
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Saturn  :  The  density  i^  Saturn's  ring. — "  M.  Poiacar4  supplies  a  abort 
Dote  on  tbe  stability  of  Saturn's  ring  in  the  yoTeniber  number  of  tbe 
Bultefin  Attronomique.  Laplace  bad  sbowii  tliatthe  ring  could  only  be 
stable  if  it  were  divided  into  several  conceutriv  rings  rfevolring  at  dif- 
ferent speeds.  M.  Tisserand  bad  confirmed  this  result,  and  bad  recog- 
nized tbat  a  single  ring  must,  in  order  to  exist,  possess  a  mach  higher 
density  than  the  planet,  and  bad  calculated  the  maximum  breadth  of 
each  elementary  ring  in  terms  of  its  density  and  mean  radius.  H. 
I'ofncar^  has  carried  this  investigation  a  step  ftirther,  and  shown  tbat 
if  tbe  density  of  a  ring  be  less  than  a  certain  amount,  it  will,  under  tbe 
influence  of  the  slightest  perturbation,  no  longer  break  up  into  a  num- 
ber of  narrower  rings,  but  into  a  great  number  of  satellites,  and  that 
if  tbe  rings  be  fluid  and  turn  each  as  a  single  piece,  tbe  density  of  the 
inner  ringmnstbl  at  least  ^,  and  of  the  outer  ring  iV  that  of  tbe  planet 
For  a  ring  of  very  small  satellites  (not  for  a  fluid  ring,  as  M.  Poincar4 
erroneously  states),  Maxwell  bas  shown  the  condition  to  be  tbat  the 
density  should  uot  exceed  3^  part  of  that  of  Saturn. 

'*  We  do  uot  at  present  know  tbe  actnal  density  of  the  ring  from  ob- 
servation sufficiently  accurately  to  make  therefrom  any  certain  infer- 
ence as  to  its  physical  condition.  Bessel's  determination  from  tbe 
movement  of  tbe  peri-saturnium  of  tbe  orbit  of  Titan  gave  the  reciprocal 
of  tbe  mass  of  tbe  ring  as  compared  with  that  of  Satnm  as  118,  wbioh 
since  the  volume  of  the  ring — adopting  Bond's  value  of  40  miles  for  its 
thickness — is  about  ^  tbat  of  tbe  planet,  would  make  its  density  abont 
3*4  times  greater  than  the  planet's.  ABessel's  value  is,  however,  cleariy 
too  great,  as  be  neglected  tbe  influence  of  tbe  equatorial  protnberance 
of  Saturn  on  tbe  movement  of  the  apsides.  Meyer's  determination  of 
tbe  secular  variation  of  the  line  of  apsides  of  Titan,  viz  (f)T:=1726"-5, 
gives  the  reciprocal  of  tbe  mass  of  the  ring  as  26,700,  but  fh>ni  all  the 
six  brighter  satellites  as  1,960;  the  latter  value  closely  agreeing  witli 
Tisseraud's.  It  does  not,  however,  seem  to  have  been  noticed  that  even 
the  smallest  value  for  the  mass  considerably  exceeds  the  highest  per- 
missible in  accordauce  with  Maxwell's  result,  since  tbat  woald  make 
the  mass  of  tbe  rings  only  n^m  part  of  tbe  planet's,  an  amonnt  we 
cannot  hope  to  detect  with  our  present  resources."  {Nature,  Janaaiy 
28,1886,  vol.  33:  p.  303.) 

8ur  la  Variabilitd  dea  Anneaux  de  Satume. — "Observers  have  as  yet 
discovered  no  foot  tbat  could  lead  them  to  suppose  the  rings  of  Satom  to 
have  as  a  whole  a  rotary  motion  about  the  planet.  Now  if  sucli  a  motion 
exists,  it  is  incouceivable  that  it  should  have  thus  &r  escaped  observe 
tion.  But  if  these  rings  do  not  revolve  abont  the  planet,  we  cannot 
admit  tbat  tbey  are  solid,  liquid,  or  even  gaseous,  for  it  is  evident  ttut 
such  frail  structnre.s  could  not  resist  the  force  exercised  upon  them  by 
the  constantly  variable  attraction  in  the  direction  of  the  satellites.  If 
it  is  true  tbat  witbout  rotation  the  rings  conld  be  neither  solid,  liquid, 
nor  gaseous,  we  must  seek  some  explanation  tbat  shall  aatis^  the  neon- 
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nry  oonditiona.  The  rings  most  more  about  tfae  planet  witbont  there 
being  revolutioD  properly  so  called  of  the  rings ;  they  mast  be  solid 
vithoat  being  rigid.  There  seems  to  be  no  vay  of  satisiyitig  these  con- 
didoDs  and  at  the  same  time  easily  explaining  all  the  observed  pheaom- 
ena  other  than  the  hypothesis  conoeived  by  Oassini  II  and  recently  de- 
veloped by  Proctor  and  Clerk -Maxwell,  which  supposes  the  rings  to>be 
formed  of  disconnected  material  of  thonsands  of  little  independent  bod- 
ies, asteroids,  circling  around  the  planet  in  independent  and  concentrio 
orbits  not  exactly  in  the  same  plane,  and  completing  their  revolutions 
ID  different  times.  Itis  evident  that  all  the  combinations  necessary  for 
expluning  the  observed  phenomena  would  be  possible  in  such  a  system; 
Aese  bodies  would  explain  certain  phenomena  in  proportion  as  they  are 
moie  or  less  nomerons,  more  or  less  separated  by  apace,  more  or  less  ■ 
rare,  &c  If  we  suppose  (what  is  a  very  probable  thing)  that  these 
bo&es  possess  different  reflective  powers,  we  can  conceive  of  all  sorts 
(4  combinations  of  light,  fix>m  tfae  brilliant  rings  to  the  dark-gray  bands, 
In  short  this  hypothesis  appears  to  be  entirely  sntBcient  to  expltun  the 
rings  of  Saturn  and  their  variability."  (Trouvelot  in  Bull.  Astron., 
Junary,  1&S5.) 

The  orbit  of  Tethys. — *'Herr  Karl  Bohlin  has  recently  communicated 
to  the  Swedish  Academy  of  Sciences  an  interesting  discossion  of  the 
dements  of  the  orbit  of  Tethys.  The  observations  discussed  are  those 
ofSir  William  Herschel,  1789,  redaced  byLamont;  Lament,  1836;  Sir 
J.Herschel,1835-'37;  the  Bonds,  184S-'62;  Secchi,1866;  Captain  Jacob, 
I857-'58;  Newcomb  and  Holden,  1874-^5,  and  Meyer,  ISSO-'Sl.  The 
elements  are  calculated  for  each  period  of  observation,  without  taking 
account  of  perturbations.  Herr  Bohlin,  then  specially  treating  the 
mean  longitude  of  the  epoch,  and  adopting  190O-69812  as  the  value  of 
the  mean  motion,  draws  op  tables  of  the  difterences  between  observa- 
tion and  calcolation,  and  attemps  to  represent  them  by  an  empirical 
fiirmala.  The  corrected  value  of  the  mean  motion  is  19(P.698169,  almost 
identical  with  that  found  previously  by  M.  Bailland.  Herr  Bohlin  finds 
that  tfae  annual  motion  of  the  peri-satumium  amounts  to  33^.  M.  Bail> 
laod^  reBolts  and  M.  Tisserand's  investigations  had  given  the  value  as 
TOO.  The  eccentricity  is  found  as  0-00803  ±0-00077."  (Nature,  January 
28,1886.) 

llie  oiirit  of  Iapet«».—Aa  elaborate  paper  on  the  orbit  of  lapetns,  the 
;  satellite  of  Satom,  by  Prof.  Asapfa  Hall,  forms  Appendix  i,  a 
pamphlet  of  82  pages,  recently  published,  to  the  Washington 
Observatiotis  for  1882.  lapetns  was  discovered  on  the  25th  of  October, 
mi,  by  Cagdni  with  a  telescope  of  17  feet  focal  length.  Titan,  the 
Iri^teat  of  the  satellites  of  Satnrn,  was  discovered  by  Huyghens  on  the 
SBlh  of  March,  1655,  and  Huyghens  was  deterred,  apparently,  lirom  for- 
A>r  Bearcb  by  his  belief  that  the  solar  system  was  now  complete,  this 
making  the  Qomber  of  satellites  equal  to  the  number  of  planets 
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and  mahiDg  six*  of  each,  -which  vm  anivvnaUy  admitted  to  be  a 
"perfect"  Damber.  Cnrioas  variatioDs  in  the  brigfatoess  of  the  new 
satellite  were  Doticed  by  Gassini,  and  his  obserrations  have  been  con- 
firmed b;  subsequent  observers.  The  explanation  seems  to  be  that  o|>- 
posite  sides  of  the  satellite  have  different  reflecting  powers,  and  that 
the  satellite,  in  revolving  around  Satarn,  keeps  the  same  face  always 
turned  towards  the  pliuiet.  In  this  latter  respect  we  havean  analogous 
case  in  oar  moon.  Professor  Pictcering  gives  the  magnitade  of  lapetas, 
from  photometric  mea^jures,  11-811,  and  the  mean  diameter  486  miles. 

The  observations  now  published  were,  for  the  most  part,  made  by  Pro- 
fessor llall  himself  with  the  26-iiich  equatorial  of  the  Naval  Observa- 
tory, in  the  years  1876-'84;  a  few  were  made  by  Professor  Newconib  in 
1874.  In  regard  to  the  examination  of  the  observations  for  large  re- 
siduals. Professor  Hall  remarks :  "  In  this  work  no  observation  has  been 
rejected.  Wben  observations  have  been  honestly  made,  I  dislike  to 
enter  on  the  process  of  culling  them.  By  rejecting  the  large  residnals 
the  work  is  made  to  appear  more  accurate  than  it  really  is,  and  thus 
we  fail  to  get  the  right  estimate  of  iti^  quality." 

The  adopted  mean  distance  of  lapetna  from  Saturn,  determined  by  two 
different  methods  of  observing,  (one  by  ditferences  of  right  ascension  and 
declination  and  the  other  by  angles  of  position  and  distances,)  which 
give  very  accordant  results,  is  515-"519o  ±  0-"02645 ;  and  the  time  for 
one  revolution  around  the  planet  seventy-nine  days,  seven  honrs,  fifty- 
six  minutes,  forty  seconds.  From  this  periodic  time  of  the  satellite 
and  its  mean  distance,  the  mass  of  Saturn  expressed  as  a  fraction  of 
tbe  sun's  ma«s  is  jAt'  *"*  "'^^^  ^^'^  times  the  mass  of  the  earth.  Pro- 
fessor Hall's  paper  concludes  with  8ome  nsefal  tables  of  the  satellite's 
motion. 

TIeahus  :  The  satellitea  ef  Uranva. — In  Appendix  I  to  the  Washington 
Observations  for  1881  Prof.  Asaph  Hall  has  published  the  resalts  of 
his  investigations  of  the  orbits  of  Uranus,  ^^  Oberon"  and  "  JVtanta.** 
"The  satellites  of  CTranus  were  amongst  the  first  oujects  observed  witli 
tbe  2ti  inch  refractor  of  the  Naval  Observatory,  after  it  was  mounted  in 
November,  1873.  The  first  series  during  the  oppositions  of  1874  aod  ' 
1876  were  discussed  by  Professor  Newcomb,  with  the  view  to  the  de- 
termination of  the  mass  of  the  planet,  and  the  formation  of  tables  of 
the  motions  of  the  satellites,  which  were  published  in  the  'Washington 
Ob8er\ations  for  1873.  Remarking  that  as  the  earth  would  be  nearly 
in  tbe  plane  of  the  orbits  in  the  year  1882,  and  observations  made  aboaC  I 

'  Professor  Hall  ban  culled  my  attenliou  to  a,  slight  error  in  Grant's  reodeiiiig 
Hoyghens'  remark  fllislory  of  Physical  AatroDomy,  p.  268).  Tbo  diBcovery  of  Tit) 
made  the  Diimlier  of  jitaDi^tfi  nod  satellitea,  each  eqnal  to  six,  and  «iz  (not  twelra, 
GrtiDt  puts  it)  nosrce'^Tded  aa  a  -'perfect"  unmber;  "  -  .  .  ntriqne  illo,  qtM 
perfectaitnlicimiifl,  niinierocnntinentiir  -  -  .  "  Huygeuii  Opera  Varia,  vol.  2^  ^^ 
KJO},  a  perfect  uucuber  l>eiDgoao  that  iaequal  to  th«  sumof  uU  its  dtviwfB  tndi  " 
oWty. 
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that  year  woald  probably  afford  a  good  determination  of  tbe  position 
of  this  plane,  Professor  Hall  commeiiced  a  new  series  in  March,  1881, 
vhich  was  continued  throagh  the  foor  oppositions  to  the  end  of  May, 
1884 ;  these  observations  were  made  with  magnifiers  of  606  and  888 ;  in 
fair  conditions  of  the  atmosphere  the  outer  satellites  are  stated  to  be 
easily  observable  with  the  Washington  instrament.  '  A  comparison  of 
tbe  measures  with  Professor  ^ewcomb's  tables  showed  that  these  tables' 
required  bnt  small  corrections,  which  were  foand  by  equations  of  con- 
ditions in  the  usual  mauuer.  It  should  be  mentioned  that  the  tables 
were  founded  mainly  npon  Professor  Newcomb's  own  measures ;  these 
by  Professor  Hall  in  the  year  1875  and  1876  are  included  in  his  recent 
discnssion. 

"  For  the  position  of  the  nodes  and  inclination  of  the  orbits  of  the  satel- 
Kta,  Professor  Hall  finds— 

N=166o-81+0o-0142t 
1=  76o-30-0o-0014( 

t  beiog  the  nnmber  of  years  from  1883.0. 

"  The  mean  value  of  the  mass  of  Uranus  by  the  observations  of  Oberon 
is  f^^,  and  by  those  of  Titania  n^,  or,  combining  the  valnea  with 
their  icflpective  weights,  the  final  result  is  ^t^-  This  value,  though 
wmewbat  smaller  than  those  previously  obtained,  Professor  Hall  thinks, 
is  aa  good  as  he  could  obtain  with  tbe  filar  micrometer  of  the  large  re- 
fractor, and  he  does  not  consider  that  there  would  be  much  gained  by  a 
continuation  of  the  measures.  He  mentions  that  during  tbe  oppositions 
of  the  planet  from  1881  to  1884,  which  were  especially  favorable  for  the 
Bewcb  after  new  satellites,  be  made  careful  examination  on  several  good 
Bights  along  tbe  orbit  plane  of  the  known  satellites  without  finding  any 
new  ones.  The  orbits  of  Oberon  and  Titania  appear  to  he  sensibly  oir- 
enlftr."    [Nt^tre.)  ^ 

Xkptdme  :  The  gaUUtte  of  Jl?ep(une.~- Appendix  II  to  the  Washington 
ObservatioDH  for  1881  contains  Professor  Hall's  discussion  of  the  obser- 
^^tioDS  of  this  satellite,  which  were  made  by  Professor  Holden  and  him- 
Hlf  with  tbe  26-inch  Washington  refractor:  the  discussion  includes  also 
obaervations  made  by  Lassell  and  Marth  at  Malta  in  1863  and  1864.  Cor- 
reetaooB  (which  come  out  quite  small)  are  given  for  Kewcomb's  elements 
of  tlie  orbit,  published  in  Appendix  i  to  WasbiugtoQ  Observations  for 
I  1S73.  Comparing  tbe  observations  of  1881  to  1884  with  those  of  Lassell 
Md  Marth,  the  periodic  time  is  found  to  be  5-876839  mean  solar  days. 
IambITs  period  of  the  satellite,  which  has  been  adopted  by  Xewcomb, 
mwars  to  be  slightly  erroneous.  The  question  of  the  eccentricity  of 
tte  orbit  may  be  more  advantageously  attacked  some  ten  or  twenty 
JMvs  hence,  when  the  apparent  e11i[)se  has  become  more  nearly  circular, 
nl  when  there  will  be  a  better  opportunity  to  determine  this  element. 
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The  valaea  of  the  mass  of  Keptaoe  from  Hall's  measures  at  diflbrent 
oppositions,  and  from  those  of  Lassell  and  Marth  aud  of  Holden,  differ 
sensibly.  The  mean  result  from  HalPs  owo  observations  is  T^ir?*  ^ 
remarks  that  bis  distances  are  generally  smaller  than  those  of  other 
observers,  and  believes  that  in  order  to  eliminate  the  effect  of  snob  per- 
sonal equation  from  the  determinatioD  of  the  mass  of  a  planet,  tbe  only 
way  will  be  to  increase  the  namber  of  obsravers  and  to  take  a  mean  of 
the  results.  On  favorable  nights  examinations  of  the  region  about 
Neptaae  were  made,  bat  no  other  satellite  was  detected. 

Photometric  observations  of  Neptune. — A  series  of  observations  of  the 
planet's  magnitude  was  carried  on  with  the  meridian  photometer  at 
Harvard  College  Observatory  from.  December  16, 1884,  to  January  21, 
1885 ;  the  resaitiog  magnitude  for  mean  opposition  is  7-63.  Profeeaor 
Pickering  regards  it  as  improbable  that  there  is  any  variation  in  the 
light  of  Neptune  of  a  strictly  periodic  character. 

The  TBANS-2TEPTtnaAN  Planet.— In  the  twentieth  volnme  of  the 
American  Journal  of  Science,  page  225  et  seq.,  Prof.  D.  P.  Todd,  now  of 
Amherst  Oollege,  gave  an  acconnt  of  his  search,  tbeoretioal  and  prac- 
tisal,  for  the  traos-Neptnnian  planet,  made  from  ITovember.  1877,  to 
March,  1878,  with  the  26-iuch  refractor  of  the  Washington  Observatory. 
Professor  Todd  has  now  pnblished*  the  fall  details  of  his  teleacopio 
work,  giving  a  list  of  all  "suspected  objects,"  and  transcribing  his  not«-  I 
book  entire. 

It  was  expected  that  the  planet  would  readily  be  recognized  by  tbe 
contrast  of  its  disc  and  light  with  the  appearance  of  an  average  star 
of  about  the  thirteenth  magnitude,  and  only  approximate  positions  of 
'■aospected  objects"  are  given, — generally  by  means  of  diagrams  lepie- 
senting  the  cooflguration  of  BtaiB  seen  in  the  large  telescope  and  in  the 
field  of  the  5-iDcli  finder.  It  would  lighten  considerably  the  labors  of 
any  one  who  may  go  over  this  ground  in  the  future,  if  Professor  Todd 
bad  8umiDarizf,d  his  observations  in  some  way,  by  establishing  t^e  ' 
identity  or  non-identity  of  nebulous  objects  which  be  has  noted,  as 
probably  to  be  found  in  Herscbel's  General  Catalogue,  and  by  griving  a 
list  of  such  objects  as  he  was  still,  at  the  end  of  his  work,  intsliaed  to 
look  upon  with  some  suspicion.  , 

Although  this  search  was  unsnccessfal,  Professor  Todd  regards  tbe 
evidence  of  the  esistence  of  "the  trans-Neptnoe  planet"  as  well  foanded, 
and  he  expresses  the  hope  that  the  search  may  be  contioaecL  witb  thft 
improved  methods  of  astronomical  photography. 

The  Minob  Planets.— Daring  the  year  1835  the  nmnber  of  minor 
planets  has  been  increased  by  nine,  bringing  the  whole  namber  nawi 
known  up  to  253.    The  discoveries  of  1886  were  as  follows : 

•  PTOfl.  dm.  Aoad.,  1885,  21 :  p.  '^28-13.    Atlrm.  Kaokr.,  113:  l&a-aO. 
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The  increasiiif;  difScaltiea  in  ttiis  branch  of  aBtronomical  discovery 
are  foicibty  Boggested  by  the  fact  that  four  of  these  bodies  were  first 
takeu  for  planets  already  Iedovd  and  their  non-ideotity  was  oolyeatab- 
iished  by  later  obserrationa. 

Namber  253  was  discovered  while  searching  for  Erigone,  and  raises 
the  whole  nomber  of  tboae  found  by  Palisa  to  fifty.  Ilse  is  the  forty- 
Uiird  discovered  by  Professor  Peters. 

Of  &e  minor  planets  discovered  in  1884,  nnmber  237  has  received  the 
name  of  Ctelestina  (erroneonsly  given  aa  Hypatia  in  last  year's  report), 
Xomber  338  that  of  Hypatia,  239  Adrastea,  243  Ida,  and  244  Sita.  Tip 
to  Febmary,  1885,  there  were  still  18  which  had  been  observed  at  only 
one  opposition,  excepting,  of  course,  those  discovered  daring  the  year 
preceding. 

Ephemerides  of  the  small  planets  for  1886  will  be  found  in  the  Ber- 
I«Kr  Attronomisehe*  JdhrbwA  for  1888.  There  are  approximate  places 
for  every  twentieth  day,  of  247  ont  of  the  263  now  known,  with  accu- 
rately calculated  opposition  ^hemerides  for  19  of  these.  The  elements 
of  these  flrat  247  are  also  given. 

liM.  Gallandrean  and  Fabry  give  in  the  Bulletin  Astronomique  a  set 
of  tables  which  will  be  found  very  useful  in-  computing  approximate 
ephemerides  for  these  small  bodies,  when  the  eccentricity  of  the  orbit 
does  not  exceed  0-407  {=8in  240). 

A  series  of  photometric  observations  of  Geres  and  Pallas  made  in 
jlpril  and  May,  1885,  at  Harvard  College  Observatory  gave  Ceres  =7-71 
Qutgnitade  with  a  probable  error  from  nine observationsof  0-05;  Pallas 
=8^  magnitude  with  a  probable  error  of  0-02  from  ten  observations. 
Twen^-two  observations  of  Veata  were  made  in  1880-'82,  giving  the 
i«*ait  6-47  as  the  magnitade  of  the  plant  for  mean  opposition,  and  the 
pn>bable  error  0-04.  Corresponding  magnitndes  for  a  distance  of  unity 
fiom  the  sun  and  A^m  the  observer  for  theae  three  bodies  would  be  4-27, 
5-10,  and  3-93,  respectively. 

Ur.  A.  S.  Skinner,  of  the  United  States  Naval  Observatory,  has 
ktidly  fiinuBhed  the  following  complete  list  of  the  minor  planets.  The 
fat  list  gives  the  number,  name,  date  of  discovery,  and  the  name  of 
4e  discoverer:  the  subscnpt  figure  to  the  name  of  the  discoverer  is  the 
;  deoverer's  number.  The  second  list  is  an  alphabetical  index  of  the 
j  fait  2S3  minor  planets. 
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BBPOSTS  OP  OBSBBTATOBIBS. 

The  following  account  of  tbe  recent  activity  of  astroDomical  ob- 
serratories  has  heen  derived  from  the  "  Jahresberichte  der  SterDTcaite 
filr  1884,"  in  the  Vierieljt^rssekrift  der  Agtronomischm  Qeaellachaft,  vol-i 
nme  20  (a  condensed  translation  of  this  appeared  in  the  Sidereal  Mm- 
teller,  September,  1885),  and  from  the  reports  of  observatoriea  for  188S 
that  have  been  published  up  to  the  present  date  (April,  188G) :  tbe  »- 
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jwrtB  of  Gnglieh  obserratories  are  largely  obtaioed  from  the  Monthly 
Solices.  Sirim  six:  14-18,  64-66)  contains  brief  deecriptionB,  &c.,  of 
Anstro-Haugarian  observatories. 

Armagh. — Tbe  bnildiug  for  the  new  10-inch  Grubb  equatorial  (10  feet 
focal  leDgtb)  was  erected  in  July  last.  Tbe  dome  moves  ou  C  ■■  canted" 
vheela  aud  is  covered  with  papier-m^h^  riveted  to  the  iron  frame- 
work and  stitched  together  with  copper  wire.  The  declination  circle 
can  be  read  from  the  eye  end,  and  both  it  aud  tbe  right  ascension  circle 
can  he  illnmiDated  by  small  iocandesceot  lamps  worked  by  a  two-cell 
bichromate  battery. 

Bamberg  Observatory. — Dr.  Hartwig,  recently  of  the  Strassbnrg  and 
Dorpat  observatories,  has  been  appointed  director  (Janaary,  1886),  and 
is  busy  with  the  preliminary  arrangements  for  erecting  the  baildings. 
Btrtin  (1884). — The  large  meridian  circle  has  been  dismounted  and 
has  received  important  mechanical  improvements.  The  ottservations 
nn  the  sonthem  half  of  the  Berlin  Zone  were  temporarily  stopped  dar- 
ing the  year.  Dr.  Enestner  has  begun  a  series  of  observations  with 
the  object  of  determining  the  constant  of  aberration  by  measnres  of  the 
difference  of  zenith  distances  of  pairs  of  stars  in  th«  same  B.  A.  and 
«<inal  and  opposite  Z.  D.  The  work  is  to  be  finished  in  1886.  Dr. 
Koorre  has  made  a  large  number  of  observations  with  the  9-6- inch 
vqnatorial  for  tbe  positions  of  asteroids,  comets,  and  faint  stars.  Tbe 
plauet  Bypatia  was  found  by  him  Jnly  1,  1884.  Dr.  Battermaan  is 
regularly  observing  occultations,  both  immersions  and  emersions.  Dr. 
Uarcnse  has  charge  of  the  heliomet«r,  and  has  made  thirty-three  de- 
termioations  of  the  solar  diameter,  &c.  Vol.  v  of  the  Berlin  observa- 
tioos  has  been  published  during  the  year. 

German  Transit  of  Venas  Commission  (1884).  The  report  of  Dr. 
AnwetB  on  the  work  of  the  computing  bureau  relates  first  to  the  obser- 
TofiiMU.  These  are  of  three  kinds:  (1)  Observations  before  the  expe- 
ditions, for  practice,  and  for  the  investigation  of  special  points  j  ('2) 
obaervatious  at  the  stations ;  and  (3)  observations  made  after  the  re- 
torn  of  the  parties.  A  list  of  the  beliometer  measures  of  each  observer 
eonpriaed  in  these  classes  is  given  separately,  and  a  summary,  from 
vhich  it  appears  that  the  total  number  of  complete  measures  with  the 
four  heliometers  was : 

Before  and  after  the  expeditions 1, 769 

At  the  stations  themselves 1, 674 

In  all,  for  thirteen  observers '. . . .  2, 843 

Bermertide,  Halifax  (Mr.  £dward  Orossley's  observatory).  Phenom- 
aw  of  tbe  satellites  of  Jupiter  and  Saturn  observed. 

JBoMt. — 2881  zone  stars  [four  hundred  fundamental  stars)  were  de- 
tatBioed  in  tbe  A.  G.  zone.    The  southern  Durchmvste^^ng  has  repaired 
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the  ezsminatioD  of  some  seveD  hundred  and  fifty  places  in  the  sky  to 
solve  doabts.  In  December,  18S3,  the  cbaiting  of  the  stars  ou  the  maps 
was  again  begnn  and  finally  completed  Id  March,  1885.  The  catalogue 
willcoDtain  133,658  etfu«  between  —  2°  and  —  23°;  692  more  are  given 
□orth  of  these  limits  and  479  sooth. 

Bordeaux. — This  observatory,  fonnded  in  1871,  has  jnst  now  (Cttntpla 
Sendus,  101 :  690,  1885),  published  Its  first  Tolame  of  Amialei,  coo- 
taluing  a  minute  description  of  the  instraments  (a  meridian  circle  ot 
0-19"  aperture,  two  eqaatorials  of  0-22  and  O-SO",  and  three  clocks),  and, 
also,  a  determinatioD  of  the  longitude  of  the  observatory.  An  impoi- 
taut  piece  of  work  has  been  undertaken  by  the  director,  M.  Bayet,  in 
the  re-observation  of  the  23,000  stars  in  Ai^elander'a  southern  zonttt, 
between  —  15°  and — 31'^  of  declinatioD.  The  latitude  is  given  as 
+44°  50*  7"'23.    {Science.)  ' 

Soneell  Obsm^atoiy,  of  Doane  College,  Oret«,  Nebr.,  is  dae  to  the 
liberality  of  the  late  Oharles  Boswell,  of  West  Hartford,  Uonn.  The 
observatory  possesses  a  full  set  of  meteorological  instruments  in  addi- 
tion to  its  astronomical  equipment,  and  is  a  signal-service  station,  co- 
operating with  the  United  States  Signal  Service  at  Washiagtou.  A 
time-ball  is  dropped  daily  at  noon. 

Brussett. — The  transit  and  moral  are  used  to  observe  moon  colnilnat- 
ing  stars.    A  general  catalogue  of  the  stars  observed  at  Brussels  in  the    i 
yisars  1857-'78,  reduced  to  1865,  will  be  pnnted  daring  1886.     M.  F.     I 
Folie,  admioistratiDg  inspector  of  the  University  of  Liege,  has  been  sp-    , 
pointed  director.    Since  the  resignation  of  M.  Honzeau,  the  direction 
has  been  in  the  hands  of  a  committee  of  three,  MM.  Stas,  Liagre,  and 
ilailly. 

Buchtel  College  Observatory,  Alcron,  Ohio. — Approximate  latitode,  +41° 
3' ;  approximate  longitude,  5**  26"  west  of  Greenwich.  The  observatory 
was  erected  in  tbe  summer  of  1885,  and  the  instruments  set  np  about 
March  1, 1886.    Tbe  following  iostroments  are  in  use: 

Transit  circle  of  3  inches  aperture,  by  Faath  &  Co.,  of  WashiDKtoo. 
The  circles  are  16  inches  in  diameter,  one  being  coarsely  divided  on  tbe 
edge  and  serving  as  a  finder,  the  other  being  divided  on  silver  to  five- 
minute  spaces  and  reading  by  two  micrometer-microscopes  to  sing:le  sec- 
onds. Tbe  telescope  is  provided  with  right  ascension  and  declination 
micrometers.  A  fine  level  is  attached,  so  that  the  instrament  can  be 
used  as  a  zenith  telescope ;  reversing  apparatus,  plain  and  diagonal 
eye-pieces  accompany  the  instrument. 

Sidereal  clock,  by  E.  Howard  &  Co.,  of  Boston.  Tbisolook  isprovided 
with  electrical  attachments  for  operating  the  chronograph.  OhxoDo- 
graph,  by  FautU  &  Co.  Mean  time  clock,  by  Faoth  &  Co.  This  dock 
is  provided  with  Gardner's  electrical  attachments  for  operatjng  chrono- 
graph, dropping  timeball,  and  correcting  a  system  of  controlled  clocks. 
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Equatorial  telescope  of  4^  inches  aperture,  by  Pike  &  Sons. 
Sextant,  by  Fantb  &  Co. 

The  obserratory  was  bnilt  as  a  working  observatory  for  the  college 
undfflits  in  astronomy,  and  it  will  be  chiefly  devoted  to  this  purpose. 
Beridee  this,  the  work  for  the  following  year  will  be,  (1)  to  furnish  the 
city  and  snrroanding  towns  with  correct  time  signals ;  (2)  to  determine 
tbe  latitode  and  longitude;  (3)  to  observe  all  occultations  of  stars  that 
ue  visible  bere. 

Camirid04  (England)  Ohservatorg. — Tbe  total  nomber  of  observatioas 
made  with  the  transit  circle  daring  the  year  was  3,253,  including  2,142. 
observations  of  zone  stars  made  on  one  hnndred  nights.  The  obserra- 
tiiHM  of  oloofa  stars  and  those  of  Polaris  are  completely  reduced,  and 
tbe  mean  places  for  January  1  obtained  np  to  the  end  of  1884.  The  true 
apparent  places  of  all  other  stars  observed  in  1884  are  also  obtained, 
both  in  B.  A.  and  N.  P.  D. 

OAriXMmta. — An  ei)natorial  of  360"'"  apertnre  and  6*8"  focal  length 
b«  been  OKcted  by  Herr  H.  G.  Olsen.     [Sirius.) 

Cimdnnati  OiBervatory. — 170. 8  of  the  publications  of  this  observatory, 
isoDiaining  tbe  observations  of  comets  in  1883,  has  appeared  during  the 
faatyear  (1885).  "It  is  noteworthy  as  presenting  a  pretty  complete 
report  on  the  phenomena  of  Pons'  periodical  comet  of  1812  at  its  reap- 
peuaBce.  The  featnres  of  the  tail  were  particularly  studied,  and  the 
disCDSsion  of  the  observations,  based  upon  tbe  theory  of  Dr.  Bredichin, 
has  been  found  to  add  confirmation  to  that  theory."  These  observations 
were  made  by  Mr.  H,  C.  Wilson  while  in  temporary  cbarg&  The  ob- 
servatory is  now  under  the  direction  of  Pro£  J.  G.  Porter. 

Oomtaniinople. — It  is  reported  that  the  Sultan  has  ordered  the  erec- 
tion of  an  astronomical  and  meteorological  observatory  atConstantinopla 
Cordoba  Observatory. — Dr.  B.  A.  Gould  returned  to  tbe  United  States 
in  April,  1885.  He  has  been  succeeded  as  director  of  the  Cordoba  Ob- 
servatory by  his  first  assistant,  Dr.  John  M.  Thome.  Dr.  Gould  has 
pnblisbed  as  the  final  definitive  position  of  the  Cordoba  meridian  cir- 
cle :  Latitude,  -3lo  25'  15"-46 ;  longitude,  i^  IC"  IS'-S  west  of  Greenwich. 
Dearborn  Observatory. — Professor  Hough's  report  for  the  year  ending 
Hay  20, 1885,  states  that  the  meridian  circle  baa  been  nned  for  deter- 
mination of  time,  which  is  furnished  daily  to  tbe  city  of  Chicago.  A 
foil  description  is  given  of  a  printing  chronograph.  The  work  with 
tbe  great  equatorial  has  been  confined  mainly  to  difiBcult  double  stars 
and  tbe  planet  Jnpiter.  Four  sketches  of  Jupiter  accompany  the  re- 
port. Tbe  partial  eclipse  of  the  suu  of  March  16  was  observed  for  last 
eoDtaet,  and  a  number  of  dry-plate  negatives  were  obtained. 

J>eMmore  Obiervatory  (1885). — Mr,  W.  H.  Numsen  has  erected  a  smidl 
private  observatoiy  near  the  city  of  Baltimore,  and  his  4-inch  Cooke 
equatorial  faaa  been  devoted  to  the  study  of  the  physical  featnres  of 
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comete,  &c.    The  approximate  posidon  of  tbe  obHervatory  Ib,  latdtode 
+390  21' ;  loogitade  5"  6"  52»  west  of  Greenwich. 

Dresden  (1884)  (private  observatory  of  Baron  Engelbardt). — two  bun. 
dred  and  forty-two  observations  of  tbe  positions  of  comets,  planets,  and 
nebnlffi  (198)  bave  been  made  with  the  12-inch  e<iQatorial,  besides  minor 
observations. 

I>un-Ilcht  Observatory  (1886).— Lord  Crawford  has  published  VoL  m, 
containing  Division  n,  of  tbe  account  of  the  Manritins  expedition  to 
observe  tbe  transit  of  Venus,  1884.  The  Dan-Bcht  cironlars  have 
proved  themselves  invaluable  daring  tbe  year. 

DKiuink. — ^The  Sooth  equatorial  has  been  employed  as  neoaltn  obser- 
vatiousonstellar parallax.  Thelistof sonthemstarsmentionedinfbrmer 
reports,  observed  with  tbe  meridian  circle,  has  been  supplemented  by  a 
list  of  proper  motion  stars. 

Biiateldorf  (1884). — Professor  Lnther  discovered  planet  241,  Ger- 
mania,  dnring  the  year  on  his  Berlin  chart  for-  0  honrs.  Since  1847, 
160  planets  have  been  observed  1,233  times  at  DnsseldorfF  with  tbe 
6-inch  telescope. 

Ealing  (Mr.  Common's  observatory). — Experiments  in  aetroDomical 
photography.  Comet  1885  III,  independeDtly  discovered  on  Septem- 
ber 4. 

Edinburgh. — ^Theprintingof  the  Edinburgh  Star  Catalogue  and  Ephem- 
eris  for  1830  to  1890  has  beeii  resnmed,  and  it  is  now  completed  to 
17^  right  ascension. 

Frankfort-on-tke-Main(l^^)  (private  observatory  of  HerrEppsteiu). — 
The  star  gauges  were  continued  on  sixty-two  nights,  in  6K  places, 
2,714  fields,  containing  25,875  stars. 

Sun-spots  are  also  regularly  observed  here. 

Genera  (1884). — Tbe  large  equatorial  has  been  provided  with  a  spec- 
troscope. Besides  the  regular  observations  relating  to  meteorolc^y 
and  to  chronometers,  observations  of  comets  and  of  the  satellites  of 
Saturn  bave  been  made. 

Qlatgov). — Astronomical  observations  during  1886  have  been  neces- 
sarily confined  to  observations  of  a  select  list  of  stars  with  the  transit 
circle.  Tbe  meteorological  department  has  finally  been  put  upon  a  sat- 
is&ctory  footing. 

Gotha  (18S4).— The  computations  of  the  zone  20°  to  25°  of  the  .&..  O. 
bave  been  prosecuted.  The  meridian  circle  is  used  to  observe  moon 
culminating  stars  and  others  of  Mayer's  CataloRue,  the  equatorial  fi>r 
planet  and  comet  observations. 

Oreentcich  Observatory. — The  last  report  of  tbe  astronomer  royal  is 
for  the  year  ending  May  20, 1885,  and  is  one  of  tbe  most  interesting' that 
has  appeared  for  several  years.  Transit  circle:  A  reversion  prisni  bas 
been  used  in  allobservatious;  a  comparison  of  tbe  results  from  there  veraed 
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sod  oidioary  observations  of  clock  etars  shows  BeOBible  differences  in 
tbecase  of  some  observers,  who,  periiaps,  have  not  settled  down  to  a 
&xed  habit  of  observiDg  "  reversed"  stars.  For  determining  absolute 
peiBonal  equations  in  observations  of  stars  and  of  limbs  of  the  sun,  moou, 
or  planets,  a  perBonal  e<]nation  apparatus  consisting  of  a  vertical  plate, 
vttb  a  circnlar  apertore  6  inches  in  diameter  to  represent  the  sun  or 
moon  and  several  small  pinholes  to  represent  stars,  is  placed  in  the 
focos  of  an  object-glass  of  abont  7  inches  apertnre  and  60  feet  focal  length 
(which  is  attached  to  the  dew-cap  of  the  transit  circle  when  horizontal 
and  pointing  north),  and  is  carried  smoothly  by  clock-work.  The  times 
of  transit  of  the  artifldal  objects  are  observed  over  the  wires  of  the 
transit  circle,  and  arp  also  automatically  recorded  on  the  chronograph. 
The  snn,  moon,  planets,  and  fundamental  stars  have  been  observed 
legolarly.    The  annoal  catalogue  for  1884  contains  about  1,370  stars. 

The  altazimath  has  been  oaed  in  observing  the  moon  fh>m  last  quarter 
to  flrat  qnart«r  in  each  lunation. 

For  the  determination  of  motaons  of  stars  in  the  line  of  sight  669  meas- 
ares  have  been  made  of  the  displacement  of  the  F  line  in  tiie  spectra  of 
47  stars,  and  72  measures  of  the  b  lines  in  14  stars.  The  observations 
of  the  huit  twelve  months  conflnn '  the  change  in  the  motion  of  Sirius, 
which  now  appears  to  be  approaching  the  snn  at  the  rate  of  about  20 
miles  a  second. 

Photographs  of  the  sun  w;ere  taken  on  one  hundred  and  seventy-three 
days.  On  only  two  days  was  the  snn's  disk  observed  to  be  free  from 
qwts. 

Id  oondosion,  Mr,  Christie  strongly  orges  an  appropriation  for  an 
object-glass  of  28  inches  aperture  and  28  feet  focal  length,  to  be  placed 
upon  the  soatheast  equatorial  mounting,  in  place  of  the  present  object- 
ive of  less  than  half  that  aperture.  This  increased  optical  power  is 
especially  desired  for  prosecuting  the  spectroscopic  work. 

We  understand  that  the  necessary  sum  has  been  granted,  and  that 
Mr.  Grabb  is  already  at  work  upon  the  glass. 

Orifium  (1884)  has  made  various  observations  on  solar  spots,  com- 
ets, meteors,  lunar  edipses,  spots  on  Venns  and  Mars,  &c.,  for  which 
otwervations,  and  the  condusiQne  drawn  from  them,  reference  must  be 
■lade  to  ttie  original  repent. 

Harrow  (LientenantOoIonel  Tnpman's  observatory). — The  meridian 
csrele  haa  been  employed  in  determining  the  latitnde  and  longitude  of 
Hh  observatory,  and  in  observing  right  ascensions  of  t^e  moon.  The 
approximate  latitude  found  is  +61°  34'  47",  and  the  approximate  longi- 
tude, from  trtHisporting  chronometers,  l*"  19*-9  west  of  Greenwich.  The 
eqoatorial  reflector  has  been  chiefly  used  for  observations  of  comets. 

Harvard  OoUege  Observatory. — Professor  Pickering's  report  was  pre- 
Moted  to  the  visiting  committee  December  3,  1885.  The  death  of  Mr. 
Bobert  Treat  Faine  has  deprived  the  observatory  of  the  immediate  aid 
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and  advice  of  one  of  its  most  cordial  ftieods,  who  bad  been  a  memba 
of  tbe  visiting  committee  from  tbe  time  of  its  original  organisation,  fort; 
yenrs  ago.  Mr.  Paine  has  perpetnated  his  services  to  his  favorite  scieoM 
by  the  beqaest  to  tbe  observatory  of  bis  entire  fortune,  wnoanting  to 
more  than  a  qaarter  of  a  million  of  dollars.  Upon  tbe  settlemeDtoC 
the  estate,  one-half  of  this  sam  will  become  immediately  avwlable. 

The  devotion  of  tbe  observatory  mainly  to  photometry  eontinnes,  ood 
the  large  eqaatorial  has  been  occupied  in  observations  of  the  edipses  of 
Japiter's  satellites,  &iut  stars  selected  as  standards  of  magoitnde,  com- 
psrlson  stars  for  variables,  and  of  the  temporary  star  in  the  nebula  of 
Andromeda.    Hr.  Chandler  has  oontinaed  bis  observations  with  the 
Dew  instrament  of  bis  invention  called  the  almitoitntar,  which  in  his 
hands  exhibits,  Professor  Pickering  says,  a  surprising  efficiency  and 
accuracy.    Tbe  meridian  photometer  shows  a  large  Increase  of  work 
over  previous  years,  the  nnmber  of  separate  settings  somewhat  exceed- 
ing 50,000.    Tbe  list  of  objects  observed  hae  been  somewhat  extended, 
and  tbe  accordance  of  the  results  continues  satisfitctory.    Tbe  height 
and  velocity  of  clouds  have  been  the  subject  of  study  witb  Mr.  W.  H. 
Davis,  abont  three  hundred  series  of  measares  being  obtained  at  a  pair 
of  statioqs  connected  by  telephone.    The  measured  altitudes  varied 
from  2,000  to  25,000  feet.    The  observatory  remains  tbe  American  center 
of  telegraphic  distribution  of  imitortant  astronomical  aononDeements, 
tbe  discovery  of  nine  small  planets,  Ave  comets,  and  one  new  star  being 
promulgated  during  the  year.    By  the  aid  of  the  Bache  fnod  of  the 
National  Academy  of  Sciences,  an  important  investigation  in   abeUax 
photography  has  been  nndertaken.    Many  photographs  of  the  trails  left 
by  stars  have  been  taken  with  the  camera  stationary ;  and  an  eqaatorial 
star  no  brighter  than  the  sixth  magnitude  leaves  its  mark  in  this  way, 
while  stars  much  fointer  near  tbe  pole  will  leave  an  impresaion,  siooe 
their  motion  Is  slow.     Stars  as  faint  as  the  fourteenth  magnitude  hare 
thns  been  photographed  without  clock-work  to  move  tbe  iaatmmeut. 
Tbe  trails  of  the  faint  polar  stars  are  very  well  defined  and  minnte,  and 
afford  an  excellent  measnre  of  stellar  brightness,  besides  fhmialung  the 
means  of  determining  the  stars'  positions  with  great  accuracy.     AUo, 
tbe  attempt  has  been  made  to  prepare  star  charts  by  photography  ;  -  bat 
the  most  striking  results  have  been  obtained  witb  stellar  ^ectra.     By 
means  of  a  large  prism  mounted  in  front  of  the  lens,  photographs  of 
spectra  have  been  obtained  of  stars  as  faint  as  tbe  eighth  tQagoikade, 
in  which  lines  are  shown  with  sufficient  distinctness  to  be  clearly  sewn 
in  a  paper  positive.    As  all  the  stars  in  a  large  region  are  thus  obtained 
with  one  exposure,  more  than  a  hundred  spectra  have  beea  aeoai«d  on 
a  single  plate. 

The  work  done  witb  the  meridian  circle  by  Professor  Sogers  has 
largely  consisted  in  the  determination  of  the  graduation  of  the  iuattu- 
meut.  The  work  performed  for  this  pariiose  is  equivalent  to  the  rvad- 
ing  of  a  microscope  forty  thousand  times.    A  second  revisiou  of  the  zatt 
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obserrations  betwe«D  tbe  declioatioiis+SOO  and+SSOis  nearly  com- 
pleted, and  the  observation  of  a  catalogue  of  circam polar  stare  has  mode 
good  progress.  Many  shorter  series  of  obserratioos  have  also  been 
made.  The  redactions  are  far  advanced,  and  material  for  several  vot- 
nmes  is  nearly  ready  for  the  press. 

An  abstract  of  Mr.  Chandler's  investigation  of  the  latitude  of  the 
Hflvard  Observatory  in  given  below : 

Daring  tbe  pastwinteranumberofstarssituated  between +6° and —5° 
of  declination  were  observed  with  the^lmncautar  (see  BuUetin  Attrono- 
Migiw  I,  p.  37),  for  the  purpose  of  a  new  determination  of  the  latitnde  of 
the  observatory.  The  observations  of  this  winter,  confirmed  by  a  new 
dificoBSion  of  former  determinations,  indicate  that  the  latitade  of  the 
dome  of  the  Havard  College  Observatory,  as  given  in  the  Amtriean 
Ephemeria  {42°  22'  48"-3),  or  in  the  Connaiaaamx  de»  Temps  (48"-l),  is 
much  too  large.  The  more  correct  valae,  acc\>rding  to  Mr.  Chandler, 
i8  420  22'47"-6. 

For  the  latitnde  in  qnestiou,  there  are  on  band  Professor  Peirce's 
det«iminatioQ,  based  apon  a  long  series  of  observations  by  the  Mesara. 
Bond  (1844-'45,  prime  vertical  transits);  Dr.  Gonld's  determination 
(1855,  zenith  telescope) ;  a  series  of  observations  by  Professor  Bogers 
(lStf4,  prime  vertical  transits)  not  yet  published ;  and,  finaUy,  two  series 
obtained  by  Mr.  Cbundler  in  1883,  with  a  small  almacautar  and  with 
a  portable  transit  instrument.  We  give  here  the  collected  results  of 
tiiese  different  determinations,  which  are  quite  sensibly  modified  by 
redaction  to  the  system  of  Dr.  Auwer's  fuudameutal  catalogue.  Tbe 
resolts  of  1844,  which  depend  upon  five  stars  only,  are  much  more  ac- 
cordant with  the  other  results  if  the  observations  of  j9  Perset  be  omitted 
in  the  ledaction,  ^  Peraei  giving  a  latitnde  l"-6  less  than  the  general 
mean.  Mr.  Chandler  thinks  that  this  star's  proper  motion  in  declina- 
tion as  adopted  by  Dr.  Auwers  (+0"-01)  should  be  corrected  by 
(-0"-03). 
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47.63 

47.46 

Bull.  Agtron.,  August,  1885. 

Helwingforg. — Dr.  Andera  Donner  was  appointed  director  to  succeed 
Professor  Kmeger  in  1S83.  The  meridian  instmment  has  been  used  to 
reobaerve  some  500  stars"  of  the  Helsingfors  zone,  +55°  to  +65°,  Vio- 
tona  and  Sappho,  the  Moon  and  moon  cnlminAti&g  stars,  &c.       OOqIc 
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Serins. — VoL  n  will  be  pabliehed  ia  1885. '  Spcctrnm  obserratioiil 
of  p  Lyrse  have  coD&rmed  the  variability  of  the  spectrnni  of  tbis  star. 
Hao;  other  spectroseopic  obserrations  of  stars,  plauets,  and  comete 
have  been  mode. 

Song-Kong. — Largely  devoted  to  meteorological  observations,  weather 
reports,  &c.  The  new  time-ball  was  dropped  daily  at  1  p.  H.,  Soudaya 
and  holidays  excepted.  Observations  of  the  moon  and  of  Jupiter's  sat- 
ellites have  been  obtained. 

Karhrvhe  (1881). — ^The  principal  work  of  the  observatory  is  the  de- 
termination  of  the  positions  of  sonthern  stars  to  Sth  magnitude,  inclusive. 
In  the  zone  0°  to  —4°,  6,000  observatioDS  have  been  made,  and  the  zone 
—4°  to  —7'='  has  been  commenced.  The  single  positions  have  probable 
errors  of  ±0«-028  and  ±0"-39.  The  6-inch  refractor  has  been  re- 
monnted. 

KetD. — Sketches  of  snn-spots  have  been  made  on  one  handred  and 
seventy-six  days,  in  order  to  continue  Sohwabe'a  enumeration.  The 
rating  of  time-pieces  and  the  examinatiou  of  sextants,  meteorological 
instniments,  &&,  is  continued. 

Kiel  (1884).— The  equatorial  has  been  used  to  observe  2  2164  for  par- 
allax, by  Dr.  Lamp.  Saw  comets  were  regularly  observed.  The  me- 
ridian circle  is  need  to  determine  the  positions  of  stars  between  79°  and 
82°  north.    The  zone  catalogue  (55°  to  65°)  is  in  preparation. 

Leipzig  (1884). — A  6-inch  heliometer  by  Bepsold  ia  in  process  of  con- 
stmccioii  and  will  he  delivered  at  the  end  of  1886.  A  universal  instru- 
ment has  been  ordered,  with  which  a  long  series  for  latitude  will  be 
commeuced.  Ten  thousand  five  hundred  and  forty-one  observatioas 
(123  zones)  of  zone  stars  have  been  made  in  the  new  zone  (+5°  to  -J-IO^) 
and  the  reductions  for  the  old  zone  (+10°  to  -4-15°)  are  in  progress. 

Leipzig  (1884)  (private  observatory  of  Dr.  Engelmann). — ^Two  tboa- 
sand  six  hundred  observations  of  430  double  stars  have  been  made, 
mostly  of  Struve's  doubles.  An  investigation  of  the  constant  errors  is 
in  progress.  It  appears  that  the  difference  in  the  magnitude  of  the  com- 
ponents inflneuced  the  constaat  errors  in  a  marked  degree.  Otto  Strave's 
list  of  double  stars  for  comparison  has  been  ot>served ;  about  500  meas- 
ores  have  been  obtained. 

Letfton  (Mr.  Barclay's  observatory). — Doable-star  observatioDa  and 
observations  of  the  phenomena  of  the  satellites  of  Jupiter  and  Saturn* 
are  oontiDued. 

Lick  Observatory. — All  the  buildings  for  the  observatory  prcper  are 
now  completed  except  the  dome  for  the  large  equatorial.  A  saitabto 
dwelling  house  has  been  erected;  others  will  be  required.  All  the  princd- 
pal  instrnments  of  the  observatory  but  one  have  been  designed,  ortlet«d, 
constructed,  inspected,  and  are  now  suitably  mounted,  so  that  observa- 
tions could  be  at  once  begun.  This  iustmmental  equipment  consists 
of  a  12-inch  Clark  equatorial ;  a  Repsold  meridian  clrde  of  essentially 
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the  Name  design  as  tlie  Strasbarg  instmineDt,  having  au  object  glass 
of  6  inches  aperture,  witli  collimators  of  the  same  size  (Cbese  three  ob- 
jectives by  Alvan  Clark  &  Sods)  ;  a  4-iDcb  trannit  instrament  by  Faath; 
aG-iuch  equatorial ;. a  4-inch  comet-seeher  byOlark;  a  2-inch  Bei>sold 
vertical  circle ;  a  pboto-heliograpb  ;  a  measaring  engiue  by  Stackpole, 
reading  either  rectangalar  or  polar  co-ordinates.  There  are  five  clocks, 
by  Dent,  Frodsbam,  Hohwil,  and  Howard,  and  four  chronometers  by 
Kegns.  A  system  of  electrical  connectioDS  unites  all  the  clocks  and 
obeeiriog  rooms.  A  most  wise  provision  is  a  workshop  with  a  com- 
plete oatflt  of  tools  and  lathes.  An  extensive  library  is  in  process  of 
formation  and  has  already  necessitated  au  outlay  of  about  $6,000. 

The  contract  for  the  object  glass  of  the  great  refractor,  which  is  to 
have  an  aperture  of  36  inches  and  a  focal  length  of  60  feet,  was  placed 
with  the  Messrs.  Clark  nearly  five  years  ago.  Two  years  later  they  re- 
ceived from  the  glass-maker,  M.  Fell,  of  Paris,  a  disk  of  flint-glass  of  the 
required  perfection,  and  38  inches  in  diameter.  After  repeated  nnsuc- 
eesHfol  attempts  a  satis&ictory  piece  of  crown-glass  was  cast  in  1885, 
and  sent  to  the  Clarks,  and  abont  October  the  work  of  flgoring  was 
begun,  and  is  now  being  pushed  rapidly  forward.  The  Glarks  hope  to 
have  the  objective  finished  in  the  antumo  of  1886.  It  has  not  yet  been 
decided,  we  believe,  who  is  to  make  the  elaborate  monnting  for  the  tel- 
eocope,  or  the  dome  of  abont  70  feet  diameter,  which  is  to  cover  it. 

'■With  regard  to  the  prospective  capabilities  of  the  great  telescope 
when  placed  in  so  favorable  an  atmosphere,  it  is  stated  that  it  is  not 
Dnreasonable  to  suppose  that  on  the  best  nights  the  mazimnm  uiagnify- 
ing  power  (about  3,500)  may  be  advantageously  employed.  Making 
doe  allowance  for  the  un&vorable  effects  of  the  earth's  atmosphere, 
the  observer  might,  ander  these  circumstances,  expect  to  see  the  moon 
mach  the  same  as  he  would  without  the  telescope,  if  it  were  only  100 
miles  away.  It  might-  be  possible  then  to  make  oat  details  of  objects, 
even  although  they  were  no  larger  than  some  of  the  larger  edifices  on 
the  earth." 

Prof.  Edwards.  Holden,  director  of  the  Washbnm  Observatory,  Madi> 
sou,  was  appointed  January  1,  1886,  to  the  double  position  of  director 
of  the  Lick  Observatory  and  president  of  the  Univeraity  of  California, 
to  which  latter  institution  the  observatory  when  completed  will  be  at- 
tached. Professor  Ilolden,  as  consulting  astronomer,  baa  virtually  had 
the  direction  of  the  work  for  some  time  past,  visiting  Mount  Hamilton 
to  1881  and  again  in  1883  and  1884. 

The  fiist  volume  of  the  publications  of  the  Lick  Observatory  is  now 
in  conrseof  preparation,  under  the  direction  of  the  Lick  trustees,  by  Capt. 
Bicfaard  S.  Floyd  and  Professor  Holden. 

lABerpool  (HtaDrratory. — Time-service  and  ohronometer  testa  are  con- 
tioned  aa  in  previous  years.  The  late  Mr.  John  Hartnnp  was  succeeded 
M  director  by  his  son,  who  bears  the  same  name. 
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Lund  (1884). — Dr.  Don^r  coDtiniiea  bis  observatiouB  of  the  specm 
of  atars,  ipeasares  of  doable  stars,  and  positioDs  of  the  comets.  Tbe 
loDgitade  obaervatiooB  of  Dr.  Dan^r  and  Professor  Thiele  iu  1879,  label; 
reduced,  make  the  Land  Observatory  2"  26'-38  ±0»-04  east  of  the  ob- 
servatory of  Gopenbageo. 

JfcC'ormioiOfiaerfatory.— The  IieandierMcCorinick  Observatory,  of  the 
University  of  Virginia,  was  formally  opened  by  pabiic  ceremony  on  tiie 
I3th  of  April,  1885.  An  address  on  "The  instruments  and  work  of  As- 
trouomy,"  was  made  by  Professor  Hall,  of  the  United  States  Naval  Ob- 
servatory. 

The  660"  (25*8  inches)  equatorial  of  the  observatory  is  chiefly  em- 
ployed at  present  in  observations  of  nebalte.  During  the  progress  of 
this  work  something  over  two  hnndred  new  nebulee  have  thns  far  been  de- 
tected by  Professor  Stone  and  bis  assistant,  Mr.  Leavenworth.  Draw- 
ings of  about  the  same  number  of  nebnlsB  (some  old  and  some  new) 
have  also  been  made.  Professor  Stone  designs  making  a  special  stndy 
of  the  nebula  of  Orion. 

McEim  Observatory. — The  McEim  Observatory  was  opened  in  Sep- 
tember, 1886,  as  a  department  of  De  Pauw  University.  It  is  located 
iu  the  suburbs  of  the  university  town,  Greencastle,  Ind.,  in  west  longi- 
tnde  from  Greenwich  86°  37^',  nortli  latitude  39°  37'.  The  biulding 
and  tbe  f^ll  iustrumental  experiment  whic^  it  is  designed  to  have  are 
the  gift  of  Mr.  Robert  McEim,  of  Madison,  Ind.  This  gentleinaD  bas 
for  a  number  of  years  bad  a  6<inch  glass  mounted  near  bis  roeideuoe, 
so  that  the  observatory  he  has  just  presented  to  De  Pauw  University 
might  almost  be  called  the  second  McEim  Observatory. 

The  equatorial  has  a  clear  aperture  of  9*53  inches;  the  dome  is  of 
iron,  and  is  17  feet  in  diameter.  Both  telescope  and  dome  are  by 
Warner  and  Swasey,  of  Cleveland.  For  clock  errors  an  almacantar  is 
to  be  used.  The  building  and  instruments  have  cost  tS,000,  and  aboat 
(2,000  more  will  be  expended.     Dr.  T.  P.  John  is  the  director. 

Madras. — From  the  report  for  1883  we  learn  that  2,453  observations 
were  made  with  the  meridian  circle  during  the  year,  making  a  total  of 
50,878  Only  a  few  hundred  more  are  required  to  finish  the  catalogue 
of  over  5,000  stars.    The  pnbtic^tioua  are  badly  behindhand. 

Melbourne. — Mr.  Ellery's  nineteenth  annual  report  states  that  tbe 
new  transit  circle  of  8  inches  aperture  was  received  in  May,  1884,  aod 
mounted  early  in  July.  It  is  proposed  to  send  the  two  specula  of  tbe 
great  reflector,  one  after  the  other,  to  England  to  be  repoUshed.  A 
number  of  stars  selected  by  Anwers  was  observed  with  the  old.  tiunflit 
circle  to  assist  in  the  formation  of  a  fundamental  catalogue  of  soDthem 
stars. 

Mexico  Observatory. — Prof.  H.  S.  Pritcbett,  director  of  the  observa- 
tory of  the  Washington  University  at  Saint  Louts,  kindly  comTnanieatca 
tbe  resnits  of  a  longitude  campaign  between  his  observatory  and  the  01>> 
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iiervatorio  Kacional  de  Mexico,  3r.  A.  Anguiano,  director.  A  pcelimi- 
naty  disonssioii  gives  35"  57*.26  as  the  difCerence  of  longitude,  or  6^  36" 
le*.!!  west  of  Greenwich  as  the  resulting  longitade  of  the  tranait-drde 
piers  of  the  UexicaD  ubaervatory.  This  differs  &*.0  from  tbe  oW  value 
determiaed  by  moon-cnlminatioDS.  The  oircnit  was  2,583  uiles  long, 
with  five  repeaters,  and  the  armature  tline  was  quite  ooDStant,  averag- 
ing 0*^.  Tbe  ontfit  of  the  Hexiuan  National  Observatory  includes  a 
15-iDcIi  equatorial  by  Orabb,  and  an  S-inch  meridian  circle  aod  a  &-inoh 
tnosit,  both  by  Trongbtoo  and  Simms.  Tbe  perttmnel  consists  of  the 
director  (Sr.  ADgniano)  and  five  assiBtants.  (Seienee,  November  6, 
1885.) 

MiUm  (1884). — Tbe  8-inch  re'fraotor  has  been  osed  for  measurements  of 
255  double  Btars  and  for  observations  of  comets.  The  measnree  <rf  tbe 
ellipticity  of  Uranus  cannot  yet  be  considered  free  from  all  objections. 
The  observatioDB  on  Mats  seem  to  confirm  previons  results  as  to  the 
duplication  of  canals,  &c. 
The  large  dome  for  the  ISinoh  refactor  is  nearly  completed. 
Munich  (1884). — The  10-inoh  equatorial  is  now  remonnted  and  theBep- 
sold  micrometer  has  been  stndied.  It  will  be  principally  used  to  de- 
termine the  parallaxes  of  LI.  28298,  26  Draconis,  Gr.  2875,  Br.  3077. 

The  Uunicb  zones  contain  34,000  stars,  of  which  9,800  require  reob- 
■ervatioa.  This  will  be  accomplished  in  zones  69  broad.  The  old  Man- 
icb  Eonee  are  recomputed  and  a  catalogue  (for  1880)  is  in  preparation. 
ITatal  (^ervatory  (1884). — Fifty-nine  transits  of  tbe  moon's  limb  and 
50  transits  of  the  nearly  centnd  crater  Mnrchison  A  have  been  obtained 
with  the  transit  circle.  These  observations  fnmish  data  for  calcniating 
tbe  variation  in  tbe  irradiation  at  the  edge  of  the  moon  and  of  tbe  ef- 
fect of  tbe  known  irregularities  on  the  limb.  Arkley  Observatory, 
England,  co-operates  in  this  work.  An  appendix  to  the  report  cod- 
tains  observations  of  comets  Pons  and  Barnard. 

Siee. — The  observatory  and  its  extensive  grounds  occupy  the  sum- 
nit  of  a  bill  known  as  Mont  Gras,  some  1,200  feet  above  sea  level  and 
distant  from  the  Mediterranean  about  3  or  4  miles.  We  notice  that  it 
is  arranged  on  the  plan  of  detached  bnildings,  a  plan  that  has  been  fol- 
k»wed  in  tiie  constraetaon  of  most  large  observatories  of  recent  date. 
On  tbe  southern  slope  of  tbe  hill  are  the  dwelling  houses  for  the  ob- 
•arvers,  library,  computing  rooms,  &c.,  and  higher  up  are  the  various 
I  that  coDtain  tbe  Instmtoente.  A  IG-inoh  equatorial,  6-iooh 
1  circle,  and  3-inch  transit  are  already  iu  use.  The  great  steel 
daaie,  73  &et  in  diameter,  is  flni^ed  and  has  been  found  to  work  sat- 
Ut^Btanij,  Tbe  pecoliarlty  iu  the  constraotiiw  of  this  dome — tbe  work 
of  the  celebrated  engineer  Eiffel,  of  Paris — is  that  the  greats  part 
9t  its  weight  is  taken  by  a  oircalar  float  which  revolves  in  an  annular 
ttafc  fllled  with  a  solntiou  of  chloride  of  magnesium  iu  water.  This  80- 
htkm  has  a  density  of  1-^,  apd  Vi  able  to  resist  a  temperatore  of  40O 
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centigrade  below  zero.  BanitiDg-wheels  are  osed  as  gnidett  and  to  take 
such  a  sbace  of  the  anperimposed  weight  ooly  as  may  be  necessaiy  to 
seonre  perfect  ateadiness  in  rotation.  It  is  evident  that  by  adding  to 
the  water  in  the  tank  the  weight  on  the  wheels  can  be  either  entirely 
or  partially  relieved,  and  by  abstracting  from  it,  any  desired  pressnro 
can  be  placed  npon  these  wheels.  The  shutter  is  mode  in  two  leaves, 
and  opens  right  and  left  with  a  rain-tight  joint  in  the  center;  the  open- 
ing is  abont  10  feet.  For  a  complete  description  of  the  dome,  with  illns- 
trations,  we  must  refer  to  VAatronomie,  i  :  206-12;  Otaervatofy^  8 :  290} 
and  UTatwe,  32  :  62, 297. 

M.  Faye  annoances  that  the  objective  of  30  inches  clear  spertorehas 
been  finished  by  the  Henry  brothers,  and  has  been  sent  to  Gaatier,  who 
has  charge  of  the  construction  of  the  great  equatorial;  it  is  hoped  the 
instmmeot  will  be  mounted  in  April,  1886. 

CGyalUt. — Sixteen  hundred  and  ten  observations  for  the  spectrosoopio 
J}urchmvsteruHg  of  the  southern  sky  have  been  made.  Color  observa- 
tions with  the  ZoeDuer  photometer  are  also  continued,  as  well  as  various 
other  photometric  and  spectroscopic  series. 

Oxford  Univeraits  Obtervatory. — The  director's  annual  report  was  read 
ou  June  3, 1885.  A  subsidiary  ot>servatory,  for  instruction,  has  been 
built.  Professor  Pritchard  has  published  a  memoir  on  the  evidences 
of  mutual  gravitation  among  the  components  of  the  Pleiades.  The  com- 
pletion is  announced  of  the  pbometric  survey  of  all  stars'  visible  to  the 
naked  eye  from  the  pole  to  — IW. 

Paria. — Bear-Admiral  Uoachez  has  issued  his  report  on  the  work  of 
'  this  establishment  daring  the  year  1834.    The  completion  of  the  reob- 
servation  of  Lalande's  stars  has  led  to  a  new  disposition  of  the  meridian 
■Dstrumeuts,  one  of  which,  on  the  proposal  of  M.  L<Bwy,  is  now  occupied 
with  the  determination  of  a  number  of  circumpolar  stars  on  his  new 
method ;  the  great  meridian  circle  and  the  circle  of  Oambey  are  still 
employed  for  observations  of  the  minor  planets  and  of  vomparison  stars 
for  planets,  comet«,  and  nebalee  observed  with  the  equatorials.    The 
great  telescope  of  0'°*74  is  still  unmounted,  no  suitable  position  being 
available  in  the  present  state  of  the  grounds  of  the  observatory.     M. 
Mouchez  mentions  having  received  communications  flrom  the  anthorities 
in  Algeria,  referring  to  the  possibility  of  obtaining  from  the  loo^  budget 
the  greater  part  of  the  sum  that  would  be  required  to  mount  the  instam- 
ment  at  the  observatory  of  Algiers  on  the  summit  of  the  Bondjar^aft^ 
an  exceptionally  favorable  situation,  which  might  be  visited  by  the  as- 
tronomers of  the  Paris  Observatory  for  special  observations,  but  tih<» 
council  of  the  latter  Institution  have  not  availed  themselves  of  tlie  prcq^ 
osition,  in  the  hope  that  the  equatorial  may  yet  be  erected  at  T 
Amongst  the  observations  made  with  the  instruments  in  the  west  to« 
and  the  Henry  equatorial  are  many  of  the  satellites  of  Uranus  m 
Ifeptune,  the  companion  of  Sinus,  tb9  belts  of  TJranas,  neboln,  a 
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doable  Btare.  MM.  Henry  have  been  ooccpied  with  astronomical  pho- 
tofnphy  dnring  the  year,  and,  as  is  veil  known,  with  great  success; 
T^ooB  clusters  of  stars  have  been  photographed,  and  M.  Moochez  ap- 
pendg  to  his  report  a  reprodaotion  by  heliogravure  of  a  plate  of  the 
greit  dustera  in  Perseos.  A  trace  of  the  motion  of  the  minor  planet 
Mas  was  shown  after  an  exposure  of  thirty-five  minates.  The  ini- 
potiasA  lesnlts  obtained  by  MM.  Henry  in  photographing  very  small 
Mw8  in  those  erowded  parts  of  the  heavens  where  the  galaxy  crosses 
Ctie  ecliptic  have  been  already  referred  to.  ■  -  -  Steady  progress 
hu  been  made,  both  with  the  calculations  and  printing  of  the  Fans 
CsUlf^e  of  Stars,  and  it  is  expected  that  the  first  volume  of  both  series 
(itu  positions  as  observed,  and  catalogue)  will  be  completed  by  the 
eod  of  the  year.  Vol.  ISof  the  M^moiret  is  finished.  The  report  further 
details  the  personal  work  of  the  members  of  the  observatory  sta£ 
Amongst  the  additions  to  the  museum  is  a  portrait  of  Pons,  presented 
IpfM.  Tempel. 

The  report  for  the  year  1884  ie  preceded  by  one  which  enters  spe- 
cially into  the  present  condition  of  a  scheme  for  removing  the  priDci[)al 
instruments  in  the  observatory  to  a  site  where  not  only  greater  steadi- 
DGss  can  be  secured  in  their  mounting,  but  where  the  objections  of  be- 
ing snmMiuded  by  a  great  city  will  not  exist.  It  appears  that  the 
Academy  of  Sciences  have  not,  so  for,  favored  this  scheme.  M.  Mouchez 
Htatee  very  clearly  his  view  of  the  question,    (Nature.) 

Ptttadam. — Researches  are  in  progress  on  a  new  determination  of  the 
T»re-length6  of  a  large  number  (300)  of  the  Fraunhofer  lines ;  on  the 
infinence  of  temperature  on  the  refraction  and  dispersion  indices  of 
fixed  substances ;  on  the  refiective  power  of  various  substances ;  on 
ihe  absorption-spectra  of  such  substances  as  are  used  in  photography, 

Jupiter  and  Mars  were  regularly  observed  and  the  nebnlse  observa- 
ticHiB  are  concluded. 

The  photometric  measures  embraced  long  series  of  determinations  of 
the  brigbtnesB  of  Uie  iqtyor  planets  and  of  seven  of  the  asteroids. 
Xany  variable  and  red  stars  were  also  measured.  Determinations  of 
the  brightness  of  stars  by  photography  have  also  been  made,  and  a 
Umber  of  photographs  of  clusters  have  been  tahen. 

"The  first  part  of  the  fourth  volume  of  the  publications  of  this  obser- 
ntey,  which  was  published  in  the  latter  part  of  l^t  year  [1886]  cou- 
liiiH  three  papers.  The  first  of  these  is  by  Professor  Vogel,  and  con- 
Wat  the  observations  which  he  made  with  the  great  Vienna  refiecter 
k  1883  for  the  purpose  of  testing  the  performance  of  the  great  object- 
ion' Professor  Yogel's  final  verdict  is  altogether  favorable.  'The 
Tiemu  objective,'  he  says,  '  leaves  nothing  to  be  desired  as  regards  the 
mcMion  of  the  images,'  and  he  speaks  of  using  with  advantage  a  power 
r  MiB  of  1,500  upon  planetary  markings,  a  statement  which  is  illnstmted 
^ssket«Aof  partofSaturn'sringasseen  with  that  magnifying  power. 

H.  Mis.  15 26  ..  i,C"it>(>J^le 
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His  prioeipal  obeervatioDS  were,  however,  spectroscopic,  Professor 
Vogel  utilizing  the  great  ligbt-gatheriug  power  of  tbe  VieDoa  equatorial 
for  a  detailed  ezaminatioD  of  the  remarkable  spectra  showo  b;  several 
foiotatars,  classified  by  him  DDderTjpes  U  b  aud  III  fr.  -  -  -  The 
paper  also  contains  a  nomber  of  observatious  of  nebalffi,  priucipally 
planetu'y,  and  is  illnstrated  by  four  lithographic  plates.  The  aeeoud 
paper  contains  meteorological  observations  made  in  the  years  18S1  to 
1883,  and  the  third  is  a  very  corefdl  investigation  by  Dr.  G.  Miltlerof  the 
iDflaence  of  temperature  on  the  reft-aotiou  of  light  through  prisms  of 
various  kinds  of  glass,  of  Iceland  spar  and  rock  crystal."    {Natvre.) 

Prague  (private  observatory  of  Profeasor  Safarik). — Fourteen  hun- 
dred and  eighty-two  observations  of  92  stars  were  made  in  121  observ- 
ing nights. 

Pulkowa  Observatory. — "We  have  received  M.  Stmve's  annual  re- 
port, presented  May  25,  1885,  on  the  work  of  the  obser^'sitory  during 
the  year.    The  great  30-inch  refractor  had  not  yet  been  brought  regu- 
larly into  use;  but  at  the  time  of  writing  the  report  observations  with 
it  were  to  be  commenced  immediately.    The  observations  with  the  15-  ■ 
inch  equatorial,  which  for  the  last  forty-five  years  have  been  M.  O. 
Struv^s  own  special  work,  are  now  undertaken  by  his  son,  Hermauu 
Sturve,  as  he  himself  has  been  too  mnch  occapied  with  other  work,  as 
well  as  having  been  incapacitated  by  a  long  illness.    Micrometrical 
measures  (98  in  all)  of  the  relative  positions  of  lapetus  and  Titan, 
Titan  and  Bhea,  and  Bhea  and  Dione  have  been  made  during  the  year. 
It  is  hoped  that  these  measures,  in  combination  with  those  made  in 
former  years,  will  furnish  very  accnrate  elements  of  the  orbits  of  these 
aatellites.    Dr.  Hermann  Btruve  has  also  made  observations  for  determi- 
nation of  the  parallaxes  of  10  stars,  as  well  as  determinations  of  the 
positions  of  Encke's  and  Woirs  comets.    The  relative  positions  of  116 
faint  stars,  which  were  occulted  by  the  moon  during  tlie  total  ecltp«e  <rf 
October  4,  1884,  have  also  been  determined  with  this  inetroment.    Ob- 
servations with  the  great  transit  iuatmneut  have  been  continued  by 
Wagner,  with  Wittram  as  his  assistant.    The  observations  (2,348  !■ 
number)  have  chiefly  been  of  the  Pulkowa  HaupMeme.    With  the  ver- 
tical circle  Nyr^n  has  zealoosly  pursued  his  work  of  determining  thtt 
declinations  of   the  HaupUteme.     Of   the   896    observutiODs    mwiiw 
during  the  year,  no  fewer  than  832  were  made  in  both  positions  of  tho 
instniment.    In  addition  to  these,  103  observations  of  the  eun  were  €%• 
tained.     Romberg,  observing  with  the  meridian  circle,  has  nlitnliiofl. 
1,236  observations  in  both  elements  of  different  stars  tak«i  fhKB,  (1),  th« 
Abo  Catalogae;  (2),  the  Palkowa  Catalogue  of  Doable  Stars;  (3),  atani 
used  for  comet  obscrvationa;  (4),  stars  nsed  for  detennining  the  aoalttttt 
the  heliometer.    With  the  4-inoh  Repsold  hellometer  Baeklnnd  has  «^ 
tained  thirty-two  measures  of  distances  and  thirty  meaaores  of  poaitbnk- 
angles  of  JnpiteHs  satellites.    Lindemann  has  ioTestigated  the  'vwl^ 
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tkm  of  light  of  V  OygDi  wiUi  the  Zdllner  photometer  {Obaervatory,  No. 
lot,  p.  435),  aod  aleo  has  obBerved  some  other  stars,  the  variability 
of  which  has  been  suspected.  Hasselberg's  spectrosoopic  researches 
have  been  limited  to  the  chemical  elements,  nitrogen  and  hydrogen, 
vbicb,  however,  are  not  yet  finished.  Pbotographs  of  the  sna  have 
been  regularly  taken  throughout  the  year,  for  which  work  gelatine 
plates  have  been  found  specially  oonveneint.  During  the  year  220 
photographs  have  been  obtained  on  173  days.  Beferring  to  the  work 
carried  on  at  the  Marine  Observatory  at  Nicolajew,  M.  Strove  remarks 
tbat  the  director  has  foand  at  Batum  an  extraordinary  deviation  of  the 
plomb-line,  amounting  to  49"-6  in  longitude =37 "-1  of  a  great  circle  in 
the  direction  of  the  prime  vertical.  In  latitude  the  deviation  is  16". 
that  no  volume  of  Pulkowa  observations  has  been  published  during 
the  year  is  owing  chiefly  to  the  long  illness  and  multitudinous  occupa- 
tions of  the  director.  The  following  volumes,  however,  are  in  active 
preparation :  Volume  Till,  which  contains  the  star  catalogue  compiled 
from  tbe  meridian  observations,  1839  to  1889;  volume  x,  containing 
the  continuation  of  O.  Stmve's  measures  of  double  stars;  volume  xn, 
content Dg  the  faudamental  determinations  of  B.  A.  for  1865,0;  and 
volumes  xnt  and  xiT,  containing  the  fundamental  determinations  of 
declination  for  the  same  epoch.  The  work  of  the  geographical  and 
geodetical  bnreaa,  under  DSllen's  superintendence,  has  also  been  carried 
on  as  Bsnal  during  the  year."    (ObBervatory.) 

Baddiffe  Observatory,  Oxford. — ^With  the  transit  circle  3,500  observa- 
tions of  transits  have  been  made,  ai)d  3,440  circle  observations.  The 
volume  for  1882  has  been  printed ;  that  for  1883  is  nearly  ready  for 
preas;  the  observations  forl884  are  completely  reduced;  those  for  1SS6 
ue  nearly  reduced  to  the  end  of  the  year. 

Borne, — A  new  observatory  is  being  built  under  the  direction  of  Father 
Vema,  S.  J.,  formerly  assistant,  and  successor  of  Father  Secchi,  in  the 
observatory  of  the  Boman  College.  Tbe  observatory  is  now  in  posses- 
oon  of  a  4-ioeh  equatorial  by  Merz,  and  is  to  have  a  lO-inch  by  the 
■ame  maker.    (8id.  Meia.,  4  :  313.) 

fioMe  {Sort  o/)f  Bin  Castle,  Parsonstown. — Attention  has  been.given 
to  photometry  and  the  measurement  of  Innar  heat.  The  driving-clock 
fd  the  6-foot  reflector  is  now  run  by  water  power. 

8a»  Joa^  Oal. — The  recently  completed  observatory  for  the  Univer- 
ii^  of  the  Pacific,  at  San  Jos^,  has  a  6-inch  Clark  equatorial,  and  a 
Faatb  transit  instrament.  The  dome  is  12  feet  in  diameter  inside, 
wrered  with  galvanized  iron,  and  requires  15  pounds  to  turn  it.  The 
WHing  and  inetmments  are  the  gift  of  Capt.  Charles  Goodall,  of  San 
ftaneiaco,  and  Daniel  Jacks,  of  Monterey.  The  observatory  is  under 
:lbe  ^arge  of  Prof.  J.  C.  George. 

tmitk  Obaervatorg. — We  are  very  glad  to  learn  that  the  reported  oloB- 
A^f  of  tbe  Smitii  Observatory  of  Beloit  College  on  account  of  lack  of 
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ttinds  is  incorrect.  Mr.  Tatlock  has  been  sccceeded  as  director  by  Mr. 
Oharles  A.  Bacon.  New  arraDgementa  have  been  made  for  both  me- 
teorological and  astroDomical  obBervatioDS,  and  epecial  attentton  will 
be  given  to  solar  and  speotroscopio  work. 

Stonshurtt  College  Observatory. — Magnetic  and  meteorological  obser- 
vations  have  been  made  in  1884,  aa  daring  the  paat  fifteen  years.  On 
267  days  drawings  of  the  saa  were  made;  the  eotire  chromosphere  was 
measured  on  88  days,  Hnd  spectra  of  spots  were  obtained  on  36  days. 
'<  The  glow  encircling  the  son  daring  the  day  has  never  been  entirely 
absent,  thoagb  it  varied  in  intensity  from  time  to  time."      -     - 

Strtuaburg.' — Dr.  W.  Schnr  has  pnblisbed  bis  report  of  the  work 
done  at  the  observatory  during  the  last  year.  The  instruments  in  use 
at  Strassbnrg  are,  (1)  the  meridian  circle;  (2)  the  altazimuth ;  (3)  the 
great  18-incb  refhictor;  (4)  heliometer,  and  (5)  the  6-iDch  refractor. 
It  would  appear,  however,  that  to  work  these  numerous  and  excellent 
instruments  Dr.  Schur  has  only  two  assistants.  The  meridian  circle 
has  been  chiefly  employed  in  observing  stars  for  the  aoathem  zones  of 
the  AaUvnomitehe  Qesellachaft,  as  well  as  in  determiuiog  positjons  of 
the  sun,  moon,  and  large  planets  and  miscellaneous  stars,  comet-stars, 
&c.  Determinations  have  also  been  made  of  the  errors  of  division  of 
the  drcle  and  of  the  form  of  the  pivots.  With  the  altazimuth,  to  which 
Herr  Schur  appears  to  have  devoted  a  considerable  amoant  of  time  and 
attention,  observations  of  the  moon  have  been  commenced.  The  great 
refractor  has  been  used  for  observing  comets,  and  a  re-examination  of 
the  micrometer-screw  shows  the  necessity  of  a  correction  to  Uie  reealts 
which  have  been  already  published.  With  the  heliometer  a  number  of 
measures  of  the  suo's  diameter  have  been  made ;  whilst  the  6-inch  re- 
fractor has  been  employed  in  making  a  series  of  measures  for  the  deter- 
mination of  the  parallax  of  ^*  Aurigte.  The  amount  of  work  performed 
by  Dr.  Schnr  and  his  assistants  is  very  creditable  to  them ;  bat  at  the 
same  time  we  are  constrained  to  remark  that  it  is  a  misfortune  that  au 
observatory  which  is  so  well  provided  with  instrumeots  should  not  hare 
a  larger  observing  staff,  in  order  that  the  varions  instruments  might 
be  worked  adequately  and  to  the  best  advantage.  {Obaervatory,  October, 
1885) 

Tatoklcent. — The  main  object  of  the  observatory  is  to  co-operate  in  the 
surveys  and  explorations  of  Turkestan.  Four  latitudes  and  longitudes 
were  determined  in  1884.  Comets,  asteroids,  and  solar-spots  have  been 
observed  also. 

Temple  Observatory,  Rvgby. — ^The  spectroscopic  measurement  of  tjttn 
motions  of  stars  in  the  line  of  sight  has  been  continued,  and  a  ne^r  in- 
stmment  with  prisms  of  bisulphide  of  carbon — Intended  for  this  wx»rfc— ~ 
is  nearly  completed.    Double  stars  measures  have  been  made  aa  fn 
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tenaei  yean,  and  a  catalogae  of  900  seta  of  measures  has  been  published ' 
in  the  Memoirs  of  the  Royai  Astronomical  Society. 

UMted  States  Natal  Obtenatory. — The  report  of  the  Saperintendent 
bears  the  date  of  October  5, 1886.  Bear- Admiral  S.  R  Franklin,  U.  S. 
\avy,  wag  detached  March  31  and  ordered  to  the  cominand  of  the 
European  sqoadroa.  f^m  that  date  to  the  1st  of  Jane  Gommander 
A.  D.  Brown  acted  as  Saperintendent,  vhea  he  was  relieved  by  Oommo- 
dore  George  B.  Belknap. 

The  26-iDch  eqaatorial,  in  charge  of  Professor  Hall,  has  been  em- 
ployed on  Batellitea  and  doobte  stars.  The  dome,  43  feet  in  diameter, 
ia  now  revolved  with  great  ease  by  means  of  a  4  horse-power  gas  engine. 
The  observations  of  the  satellite  of  Neptnne  and  those  of  the  two  oatAr 
satellites  of  Uranos  have  been  disoaaaed  and  the  results  pnblisbed. 
The  observations  of  lapetus  have  been  published  since  the  report 
closed. 

The  transit  circle  has  been  employed  in  the  same  class  of  work  as  in 
Ihe  preceding  years.  Since  the  last  report  5,620  observations  have  been 
made.  Of  these,  90  were  of  the  snn,  70  of  the  moon,  166  of  the  miyor 
plyiets,  and  64  of  the  minor  planets. 

The  9-6-inch  equatorial :  Professor  Frlsby  was  placed  in  charge  April 
3;  1886.  The  work  of  the  instrument  has  been  confined  to :  (1)  Obser- 
vtiionBof  cometa,  six  of  which  have  been  systematically  observed  during 
the  year.  These  observations  have  all  been  reduced  to  date,  and  pnb- 
hsbed  in  various  astronomical  jonrnals  in  this  country  and  Europe.  (2) 
Observations  of  asteroids,  principally  of  such  as  could  not  be  observed 
with  the  transit  circle  on  account  of  their  faintness  or  their  position ; 
thir^-five  regular  observations  of  asteroids  were  made,  and  twenty-one 
!q>pn>zimate  positions  of  other  asteroids  obtained,  so  that  they  could 
readily  be  observed  with  the  transit  circle.  (3)  Oecnltations  of  stars  by 
the  moon,  whenever  practicable.  (4)  Doubtflil  observations  of  stars  and 
asteroids  made  with  other  instmmente  were  looked  up  and  decided, 
Uiis  being  probably  one  of  the  most  important  nses  of  the  equatorial. 
A  fbw  observations  have  been  made  of  the  variable  star  in  the  nebula 
of  Andromeda,  which  show  that  the  star  is  decreasing  in  brightness. 
Assistant  Astronomer  Wiolock  has  made  several  observations  of 
eonets,  witi)  drawings  of  their  physical  peculiarities  and  changes  of 
a^iearance. 

The  prime  vertical  instrument:  The  work  of  reducing  the  observa- 
titms  made  in  1883-'84  by  liient  0.  O.  Bowman  and  Ensign  H.  Taylor, 
C  8.  Savy,  for  the  detenninatioD  of  the  constant  of  aberration,  has 
twen  pursued.  In  July  of  last  year  a  communication  was  received  ftom 
the  president  of  the  International  Oeodetic  Conference,  asking  the  co- 
operation of  this  Observatory  with  the  Boyal  Observatory  at  Lisbon  in 
ttie  determination  of  the  problem  of  the  change  of  latitndes,  the  obser- 
ratkms  to  be  taken  with  the  prime  vertical  instmmeots  of  the  two 
otiavTatorieB.    OommoDication  was  opened  and  correspondenoe  is  atjll 
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in  progreas  with  tbe  director  of  the  obeerratory  at  Lisbon,  ud  -prnput*- 
tioufi  have  been  made  to  uodertftke  the  work  here  very  soon  after  it  u 
known  that  it  will  be  began  at  Lisbon. 

Meridian  transit  instminent :  The  work  has  oonaisted  principally  of 
daily  observations  and  rednotionB  for  clock  corrections  in  oonnection 
with  the  time  service. 

Time  servioe :  During  the  past  year  tbe  demands  apon  tbe  time  serv- 
ice have  greatly  increased.  In  Washington,  tbe  nnmber  of  clocks  of 
the  Gardner  system  in  the  varioos  pnblic  offloes  has  increased  from  20 
to  84.  Tbe  totfU  nnmber  of  time-balla  now  dropped  by  the  Observatory 
signal  is  eight,  at  tbe  following  points :  Philadelphia,  Baltimore.  New 
Orleans,  at  branch  hydrographic  otBces ;  ISev  York,  Western  Union 
bnilding;  Navy  Department,  Washington;  navy-yard  Washington-, 
Hampton  Boads ;  Savannah.  A  ninth  will  soon  be  added  at  the  tcM*- 
pedo  station  in  Newport. 

The  branch  observatory  at  Mare  Island,  which  is  fitted  with  a  dapli- 
cate  of  the  transmitting  appuratns  of  this  Observatory,  has  been  con* 
nected  with  the  mainland  by  a  cable,  and  time  aigaals  are  transmitted 
daily  along  the  Pacific  coast.  A  time-ball  has  been  erected  on  the 
island  for  the  benefit  of  tbe  Yall^o  shipping,  and  is  dropped  dnily  at 
noon  of  the  one  hundred  and  twentieth  meridian.  The  Hydrographic 
(Mce  time-ball  at  San  Francisco  is  also  dropped  at  tbe  same  instaot  by 
signal  fh)m  the  Mare  Island  Observatory. 

Photography:  In  the  programme  of  work  proposed  for  theoarrent 
year  it  was  8tat«d  that  the  work  of  taking  son  photographs  daily  would 
be  inangnrated  as  soon  as  practicable.  The  work  of  the  Transit  of  Ve- 
nns  Commission  has  np  to  this  time  prevented  any  regular  system  being 
adopted. 

During  the  year  the  names  of  1,408  visitors  have  been  recorded,  and 
1,137  permits  were  issned  for  night  visitors,  for  whose  accommodatum 
tbe  small  equatorial  is  set  aparL 

The  records  kept  by  the  several  observers  and  watchmen  show  tliat 
only  about  one  night  in  eight  is  good  for  observing,  while  an  exceptloa- 
ally  good  nigbt  for  astronomical  work  cannot  be  reckoned  upon  mach 
oftener  than  once  a  month. 

The  Commodore  renews  the  recommendations  of  his  predecessors  that 
tbe  Observatory  be  removed'  to  the  new  site  purchased  in  1880,  and  that 
a  board  of  visitors  be  appointed  to  visit  the  institution  annually. 

A  special  report  of  Professor  Harkness  is  added,  giving  the  progrewi 
of  the  work  of  the  Transit  ot  Venus  Commission. 

Uptala, — Tbe  nnpnblished  observations  of  nebnlee  and  olnsters  ap  to  j 
1880  are  now  prepared  for  the  press.    With  the  Zoellner  photometer  it 
is  proposed  to  determine  the  magnitudes  of  the  comparison  stars  uaad 
by  Argelander,  Schoenfeld,  sud  Ondemanns  for  viuiables. 

*A  oommitt«e  of  the  Nittinnal  AcwJnm.v  of  Science  baa,  at  the  raqaeat  of  tba  Beei*>. 
tary  of  th«  Kavj,  given  careful  conHideratiou  to  this  qn«atioii.  TUeir  ivpart  nuby  hm 
found  Is  iStnateSx«cuHttD9vaiitittyo.C7,40lk  Congrtit,  Uttettion.  i 
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Warmer  ObM«rvatory.-~-Tbe  16-mch  refractor  has  been  nsed  for  the 
piat  tbree  ;ew»  maioly  in  the  seansh  for  new  nebnlce.  A  catalogae  of 
uine  200  Mnc  nebake  baa  been  pnUished. 

Wathbvrn  Obtvrvatory. — "The  third  volnme  of  the  '  PablicatloDS  of 
tbfl  Waehbaru  Obaerratory,'  lateT;  isaaed,  gives  the  resnlts  of  the  work 
of  1884.  Aboat  1,800  obserratioDS  were  made  with  the  Sepsold  meri- 
diab-elffoie  npoo  the  Gesellsohaft  aonthem  AiDdamental  stars  and  the 
Leydes  Cape  of  Good  Hope  refiraetion-Btara.  The  inetrnmental  coo- 
itiBti  are  fprea  for  each  obaerviog  da;,  and  an  JnTeatigataon  tX  the 
teniti'distanoe  micrometer-serew  and  of  the  borinmtal  flexnre  of  the 
inrtmBent.  In  the  coM  winter  weather  of  Wisconmn  the  micrometer- 
Vrings  tamed  ost  too  weak  to  pull  the  elides,  and  had  to  be  replaced  with 
Miftr  ones.  The  probable  error  of  a  single  declination  is  now  reduced 
toO"-4,  a  great  iiD|»ov'ement  over  that  noted  in  vol.  n. ;  and  a  correc- 
tion of  -f  0"-30  :tO"-(^  to  tiie  constant  of  the  '  Palkowa  refractions ' 
Kenifl  to  be  called  for  by  tke  observations  of  1884  to  soit  the  atmosphere 
orcr  Madison.  Professor  Hotden  expresses  his  continaed  satisfoctlon 
viUi  the  Bepsold  meridiaa-cirole,  and  appears  to  be  making  a  very 
tbHtmgh  stady  of  it ;  and  in  this  his  example  might  well  be  followed 
with  profit  by  some  of  oar  older  estabttabed  observatories.  Two  deter- 
■inatiOB«  of  the  laiatade  by  Mr.  G.  0.  Oomstock  orb  given — one  from 
Prafeaaor  flolden's  and  his  own  observations  witli  the  zenith-telescope, 
the  oUier  ttook  his  o^fn  with  the  prime- vertical  transit,  using  both  re- 
fleeted  s«d  direct  observatiooB ;  the  declinations  in  both  cases  being 
those  of  Aawers'  system.  They  come  oot  respectively  -i-430  4'36"-97± 
0"-07  and  +43°  4'  36"-99±0"-06,  remarkably  aeeordant  results.  The 
fifth  part  of  the  volame  is  a  '  Catalogae  of  1,001  sonthem  stars  for  185P-0 
from  observations  by  Signor  P.  Tacchini,  at  Palermo,'in  the  years  1867, 
1868, 1869,'  by  Bev.  Father  Hagen,  S.  J.,  and  Edward  S.  Holden.  The 
original  observations  bad  never  been  redooed  to  mean  place,  bat  being 
good  ones  and  in  a  part  of  the  sky  where  needed,  we  have  here  the 
UKKnaly  of  European  work  reduced  and  published  in  this  country ;  and 
Father  Hagen  and  Profeisor  Holden  are  to  be  highly  commended  for 
Baking  it  av^able,  while  its  comparison  with  Oeltzen'a  Argelander 
(■onth)  and  the  Washington  zones  served  to  detect  many  errors  in  these 
catalogues.  The  sixth  part  gives  the  observations  of  437  southern 
•tufl  made  with  the  Washington  transit-circle,  and  tUso  the  position  of 
the  same  stars  fwhe&ever  occurring)  from  the  catalogues  of  Tamall, 
Ooald'a  zoues,  and  Stone,  aJ!  the  positions  being  reduced  to  1850.0  by 
Father  Hagen.  This  is  the  first  opportunity  for  easy  comparison  on  a 
large  scale  between  these  four  systems  of  southern  declinations,  and 
the  compariaon  develops  the  following  important  differences  of  north 
polar-distance : — 

Washington— Taroall  =-J-l"-12  (itom  220  stars). 

Washington— Ooald  (Z.  G.)=  +  1"-0C  (from  216  stars). 
Washington— Stone  =+l"-00  (from  238  stars). 
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-  -  -  "The  volame  closes  with  a  count  of  tbe  Durekmtulerwis 
atara  between  — 2°  and  + 13°,  a  determinatioD  of  the  constants  of  some 
of  the  other  instninients,  meteorological  obaervatioaB  for  18S4,  a  Bnm- 
maiy  of  the  same  as  taken  at  Madioon  oontinnonsly  from  1853  to  1884, 
and  is  thronghout  a  highly  creditable  publication."  -  -  -  (Seiaut, 
November  20, 1885.) 

Wtileta  Point  Observatory. — The  astronomical  observations  made  dar- 
ing 1S85  were  of  the  same  natnre  as  those  described  at  some  lenfftli  for 
the  preceding  year  in  the  "Aceonnt  of  the  Progress  in  Astronomy  is 
ISdA."  The  observatory  is  established  for  tnuniDg  engineer  officers  in 
the  applications  of  practical  astronomy  to  geodesy.  The  coarse  of  in- 
struction, as  well  as  the  arrangement  of  the  observatory  bnildiog  and 
its  equipment  (described  and  illnstrated  with  a  plan  of  the  observatory 
in  Qmeral  order  So.  3,  series  of  1881,  and  Printed  order  'So.  3,  series  of 
1882),  may  well  be  taken  as  a  model  in  this  branch  of  astronomy.  A 
large  number  of  tatitade  observations  made  by  different  observers  from 
1880  to  1884,  and  apparently  showing  a  steady  decrease  in  the  latitude 
of  the  post,  has  been  submitted  to  a  critical  discussion  by  Miss  Alice 
Lamb,  of  the  Washbnm  Observatory.  By  selecting  the  best  determined 
stars,  and  by  rejecting  the  observations  with  one  of  the  iustmments, 
and  the  work  of  some  observers,  whose  probable  errors  are  about  twice 
as  large  as  the  probable  errors  of  those  whose  work  is  retained,  she 
coDclndes  that  there  is  strong  reason  to  attribute  the  systematic  change 
to  errors  of  observation  rather  than  to  a  real  diminntion  of  the  latitude. 

Tale  College  Observatory, — The  following  is  a  brief  statement  of  the 
work  accomplished  or  in  progress  under  the  direction  of  Dr.  W.  L. 
ElkiuB,  who  has  charge  of  the  heliometer,  the  only  instrument  of  tbat 
class,  we  believe,  In  operation  in  this  country. 

The  principal  object  of  research  has  been  the  triangnlatiott  of  the 
Pleiades,  to  which  work  the  instrument  was  devoted  from  September, 
1884,  to  March,  1885.  It  was  originally  intended  to  confine  the  investi- 
gation to  the  stars  measured  at  Kfinigsberg;  the  scheme  has  been  ex- 
tended, however,  to  include  all  the  stars  in  the  Bonn  Dnrohmnstanmg, 
within  certain  limits,  down  to  the  magnitode  9*2,  making  sixty -nine  Btaia 
in  all.    The  reductions  are  in  a  forward  state. 

Other  observations  are  reported : 

Measures  of  the  Moon  from  neighboring  stars,  diameters  of  the  Mood, 
diameters  of  Venns,  and  the  enter  ring  of  Saturn,  and  a  series  of  ob- 
servations of  Titan  referred  to  its  primary,  which  is  being  continaed  by 
Mr.  A.  Hall,  jr. 

There  have  been  various  additions  made  to  the  working  appliances 
of  the  instrument.  The  oil-lamps  illuminating  the  scales  and  circlea 
have  been  replaced  by  half-candle  incandescent  lamps.  The  most  iin> 
portant  addition  is,  however,  the  registering  micrometer,  which  Measis. 
Bepsold  have  made  for  reading  the  scales.    The  principle  coasista  in 
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impreasiiig  on  a  Morse  fillet  the  fl|rnre8  and  divisiooB  of  the  micrometer 
head  along  with  those  of  a  fixed  index. 

The  instmment  is  nov  being  devoted  to  systematic  iDvestigataona  io 
stellar  parallax,  and  work  is  progressing,  which  will  famish,  it  is  hoped, 
reliable  valaes  of  the  parallaxes  of  the  t«n  stars  of  the  1st  magnitnde 
in  the  Northern  Hemisphere  referred  to  neighboring  stars  of  about  the 
6th  magaitade. 

Zurich. — The  san-spots  are  assidaonsly  observed  here.  The  maximam 
occorred  in  December,  1883,  to  Janaary,  1884. 

ASTEONOmCAL  IHSTEUMENTS. 

Wire-gauze  acreetu  as  pkotomet«rB. — "  Of  late  years  the  nse  of  wire- 
{nuize  screens,  one  or  more  in  number,  over  objectives  has  come  into 
ase  for  several  parposes.  Over  one  of  the  halves  of  a  heliometer-objec- 
tive  they  are  need  to  redace  the  image  of  a  bright  star  to  approximate 
tqaality  with  that  of  a  &inter  star  from  the  other  half,  an  essential  con- 
dition for  the  moat  accnrate  saperposition  of  the  two  images.  With  a 
meridian  circle  they  are  used  to  reduce  the  brighter  stars  to  an  approx- 
imate equality  with  the  fointest  that  can  be  observed  with  satisfactory 
precision,  or  to  investigate  the  difference  of  personal  equation  for  dif. 
ferent  magnitudes  by  tahing  different  tallies  of  transit- wires,  with  screen 
off  and  on,  at  the  same  transit.  In  the  latter  case  Prot^sor  Holden 
points  ont  the  necessity  {Aatron.  Nachr.  2690)  of  changing  the  illumina- 
tiuQ  of  the  field  with  the  chnnge  of  screen,  so  that  each  magnitude  may 
show  against  its  customary  degree  of  color  or  brilliancy  of  background. 
3och  screens  may  also  be  used  for  photometric  purposes  when  once 
their  coefScients  of  transmission  have  been  determined.  Those  having 
OGcagion  to  use  them  in  this  way  will  do  well  to  consalt  a  paper  by  Prn- 
fe>«or  Langley  (Amer.  Joum.  8c.,  xxx,  210)  on  this  subject.  In  this  it 
is  sbowD  that  the  eflfective  transmission  coefBcients  are  decidedly  dif- 
ferent according  as  the  luminous  image  is  an  extended  surface  or  prac- 
tically a  point  like  a  star.  In  the  latter  case  there  is  a  ceotrtd  image 
sorronDded  by  a  system  of  dif&actioo  images,  into  which  a  large  part 
of  the  light  goes ;  so  much  so,  that  Professor  Langley  found  that  a  screen 
(of  wbicb  one  and  two  thicknesses  transmitted  *47  and  -21  respectively 
of  the  full  light  upon  a  surface)  gave  only  -18  and  *02  for  one  and  two 
thicknesses,  respectively,  when  measured  by  the  brilliancy  of  the  cen- 
tral image  of  a  small  pin-hole  as  a  source  of  light."    {Science.) 

The  defining  potcer  of  telescopes. — Quite  a  warm  discussion  has  been 
going  on  in  the  columns  of  the  Observatory  aud  Sidereal  Messenger  on 
the  relative  merits  of  small  and  large  telescopes  for  the  study  of  plan- 
etary detail.  The  controversy  seems  to  have  arisen  from  a  statement 
by  Ur.  Denning  to  the  effect  that "  apertures  of  from  6  to  8  inches  seem 
aUe  to  compete  with  the  most  powerful  instruments  ever  constructed.'* 
Tin  trae  state  of  the  case  appears  to  be  given  in  a  note  by  ProfasBCv 
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Yoang  {W8ertatory,vni:  173,  May,  1836):  "On  thr  whole,  I  find  also 
trae  what  Mr.  Clark  told  me  would  be  the  case  on  first  moonting  our 
2S'iDch  iDstrament,  that  lean  almost  ahrsjw  see  with  the  23'inek  everything 
I  cam  set  with  ike  d^tnoft,  %n4er  the  same  atmoepherie  conditions,  and  set 
it  better,'— if  tbe  aeeing  is  bad,  only  9  little  better,— if  good,  immeDself 
better.  The  only  exoeptione  are  in  the  case  of  objects  which  reqnire  a 
very  low  power,  lower  than  any  that  can  be  obtained  with  the  eye-pieees 
of  tbe  large  telescope." 

The  great  FulkOKia  re/rnotor. — *'  M.  Btrave  was  chiefly  ooonpied  dBrin; 
the  year  with  work  incidental  to  the  installation  of  the  great  30-inch 
reft«ctor.    It  was  anticipated  that  by  September,  1884,  things  would 
be  in  sach  a  state  that  It  woald  be  possible  to  begin  to  obserre  with 
this  gigantic  instrnment;  but,  owing  to  various  delays,  chiefly  connected 
with  the  oonatructioD  of  tbe  dome,  it  was  not  until  tbe  end  of  Septem- 
ber that  tbe  Bepsolds  could  be  inrited  to  come  to  Polkowa  to  superin- 
tend the  work  of  erecting  the  telescope;  this  was  accomplished  very 
sucoessfully  by  them  in  about  three  weeks.    And  M.  Struve  exprenses 
himself  as  greatly  pleased  with  the  ease  with  which  the  telescope  can 
be  set,  with  the  equality  of  the  illnmination  on  all  its  parts  firom-  a  sin- 
gle lamp,  with  the  accuracy  with  which  the  driTing-docb  performs,  nod 
with  the  facilities  for  alteripg  the  telescope  into  a  powerful  spectroscope; 
so  that  this  great  instrument  may  be  regarded  as  the  successful  oat- 
come  of  the  highest  skill  of  modem  art  in  this  department-    Further 
work  on  the  dome  was  interrapted  by  the  approach  of  winter.    ■     -    • 
At  present  the  dome  is  moved  by  hand ;  it  is  hoped,  however,  that  this 
may  eventually  be  done  by  electricity,  and  that  a  motive  power  will 
thus  be  obtained  sofflcient  to  overcome  the  hindrances  to  the  rotation 
of  tbe  dome  arising  trom  snow  and  frost.     From  investigations  made 
by  H.  Struve  it  appears  that  tbe  position  of  the  polar  axis  is  correct  to 
a  fraction  of  a  minnte,  that  tbe  change  in  focal  length  of  the  instrnment 
daring  tbe  winter  is  but  trifling,  and  that,  notwithstanding  the  great 
weight  of  the  object-glass  and  of  tbe  eye-end,  tbe  flexure  of  the  tele- 
scope is  so  small  as  to  be  practically  insensible.    M.  Stmve  propoeea  to 
use  the  great  refractor  for  observing  such  double-stars  as  are  beyond 
tbe  reach  of  the  16-inch  equatorial,  and  to  undertake  observations  oC 
certain  interesting  nebalfe,  as  well  as  spectroscopic  researches  on  etaie 
in  cases  where  tbe  great  optical  power  of  tbe  instrnment  will  make  the 
observations  of  special  value."     (Obaervatory.) 

"  Science  "  (Tl :  306}  publishes  a  letter  from  Dr.  Otto  Stmve  to  Alvan 
Clark  &  Sons,  from  which  we  make  the  following  extract :  "  I  am  asked 
by  tbe  Qovemment  to  inform  you  that,  in  acknowledgment  of  tbe  ex- 
cellent performances  of  the  great  object-glass  fnmisbed  for  Palkowa 
by  your  firm,  His  Miyeaty  the  Bmperor  has  been  graciously  pleased  to 
confer  upon  you  the  golden  honorary  medal  of  the  empire.  The  value 
of  this  gift  is  enhanced  by  tbe  circumstance  that  this  medal  is  ^vcn 
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Tery  rarely  and  only  for  qnite  eztraordiDary  merits.  Ton  Hid  Bepsold 
an  the  first  vho  will  receive  it  from  the  present  Emperor;  Alexander 
ra."   ■    -    ■ 

"Ton  will  be  pleased  to  bear  that  with  the  30-im;b  refractor  in  good 
nights  all  the  moat  difflcolt  donble-stars  discovered  by  Bambttin  with 
the  Washington  refhwstor  can  be  easily  measared." 

lUuminatum  bjf  means  o/tke  electrie  light.~~ln  regard  to  tbe  appliciv- 
tion  of  eleotridty  to  illamioating  the  microscopes  and  field  of  view  of 
s  large  fixed  instrument,  Dr.  Gill,  of  the  Cape  Observatory,  says: 
"Blectric  Itlnmination  by  small  incandescent  lamps  has  been  applied 
with  complete  snccess  to  the  microscopes  and  field  of  the  great  theodo- 
lite with  which  the  azlraath  observations  are  made.  The  electricity  fs 
npph'M  to  tbe  lamps  from  a  storage  battery,  which  is  charged  dnr- 
iDg  daytime  two  or  three  times  a  week  by  a  small  Grove  battery.  The 
nccess  of  the  experiment  has  been  complete.  Tbe  whole  arraagemeat 
is  80  simple,  clean,  and  convenient,  and  the  advantages  to  aecnrscy  of 
observation  by  perfect  aniformil?  of  light,  freedom  ftt>m  flicker,  glare, 
and  heat  can  only  be  fnlly  appreciated  after  trial." 

Method  of  KWpporting  a  mereury  trough  /or  reflection  obaervatioiu.  * — 
"The  observation  of  the  nadir  has  hitherto  been  almost  impossible  at 
the  Pwis  Observatory,  owing  to  tbe  distorltanoe  of  the  mercury  eaased 
by  the  traffic  in  the  neighboring  streets.  Lately,  however,  H.  Oaatier 
has  devised  a  very  simple  arrangement  by  which  this  is  obviated.  The 
new  apparatQB  consista  of  two  cylindrical  basins  placed  one  above  tbe 
other,  tbe  lower  one,  which  contains  the  supply  of  mercary,  having  a 
slightly  larger  diameter  than  the  apper.  The  bottom  of  tbe  lower  basin 
is  pierced  at  its  center  to  admit  a  screw  which  projects  in  a  vertical  di- 
rection into  the  inside  and  is  fixed  in  that  position.  A  cylinder,  fixed 
as  an  axis  to  tbe  bottom  of  the  smaller  basin,  is  tapped  to  fit  tbe  pro- 
jectiog  screw,  and  tbns,  by  tnming  this  basin  round  its  axis,  it  can  be 
raised  or  lowered  in  the  larger  vessel  so  aa  to  obtain  a  supply  of  mer- 
enry  in  it  (by  means  of  an  opening  provided  for  the  purpose)  suCBoient 
(br  observation,  whilst  tbe  oscillations  of  the  ground,  Admiral  Moachez 
states  in  the  paper  before  ns,  are  completely  counteracted  by  the  <demi- 
Sottage*  of  the  second  basin."    {Ohaa-vatorjf.) 

Bovgh'Bprintingchnmoffraph. — At  the  Ann  Arbor  meetingof  the  Ameri- 
can Association,  Professor  Hough  read  a  paper  on  the  printing  chrono- 
graph that  be  has  invented.  He  has  given  a  description  of  the  iustm- 
meat  in  his  report  as  directorof  the  Dearborn  Observatory  for  1886.  Tbe 
inatmment  is  designed  to  print  on  a  fillet  of  paper,  minntee,  seconds,  and 
bosdFedtba  of  seconds,  indicated  by  tbe  clock  which  controls  it,  at  any 
instant  that  an  observing  key  is  closed  by  the  observer's  fioger.  The 
impression  is  made  from  the  sorfoce  of  three  continuously  running  type 
rtieels,  the  swiftest  of  which  revolves  once  per  second.    The  recent  im- 

*Butt.A§tro».,i:54ai  aIw  (Abetr.),  Bnf.  Jf«i*(w.,  «:«e. 
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proremeDts  consist  in  engraTed  type  on  tbe  face  of  the  wheds  in  place 
of  tbe  robber  ones  nsed  at  first,  and  of  tbe  eabstitationof  adirectblow 
by  an  electro-ma^et  npon  the  type-wheel  fillet,  thus  making  tbe  sppa- 
ratae  mach  more  light  and  compact  than  the  old  form.  The  mean  of 
the  seconds  and  hundredths  may  be  taken  directly  on  the  fillet  without 
traDBference to  books.  Professor  Honghstates  thatthe  instxoment  has 
,  proved  iwrfectly  reliable 

Flexure  of  tranait  inatrumenta. — At  the  same  meeting  of  the  American 
Association  a  paper  was  presented  by  Professor  Hackness  on  the  gen- 
eral subject  of  the  flexare  of  transit  instramente.  Professor  Harknest^a 
thorough  investigation  of  this  subject  has  just  been  published  as  Ap- 
pendix m  to  the  "Washington  Observations"  for  1882. 

Optical  workt  of  FeU  <£  ManUm. — We  learn  from  VAatromtMlB  that 
M.  Charles  Feil  has,  after  some  years'  absence,  retomed  to  the  active 
management  of  his  celebrated  manufactory  of  optical  glass  in  Paris,  the 
new- firm  being  **Feil  pereet  Mantois."  M.  Feil  is  grandson  of  H.  Goi- 
nsad,the  funnder  of  tbe  bouse  in  1827.  The  new  firm  saoceeded  in  ob- 
taining a  crown  disk  of  the  requisite  si^e  for  tbe  Lick  39-incb  glass, 
having  already  famished  to  MM.  Henry  the  disk  for  the  30-inch  olyec- 
tire  for  the  iN'ioe  Observatory. 

Micrometer. — Mr.  Chandler  contributes  to  volume  11  of  the  Memoirs 
of  the  American  Academy  a  valuable  paper  on  the  "Square-bar  mi- 
crometer. " 

MISOELLAKEOUB. 

Aitronomical  prizes. — The  Lalande  prize  of  the  Paris  Acadimie  det 
Soietuxa  has  been  decreed  to  M.  Thollon  for  his  great  map  of  the  solar 
spectrum.  This  map,  which  has  so  far  demanded  four  years  of  aninter- 
mpted  work,  extends  &om  A  to  &,  and  contains  3,200  lines,  900  of  which 
M.  Thollon  has  been  able  to  identify  .as  of  telluric  origin.  The  Damcu- 
sean  prize  is  reserved,  no  memoir  having  been  offered  for  it.  The  Bob- 
ject  proposed  is  the  same  as  iu  former  years — a  revision  of  the  theory 
of  the  satellites  of  Jupiter,  a  discussion  of  observations  with  special 
reference  to  tbe  direct  determination  of  tbe  velocity  of  light,  and 
lastly,  the  construction  of  particular  tables  for  each  satellite.  The 
Valz  prize  has  been  awarded  to  Dr.  SpOrer  for  his  researches  on  sod 
spots,  his  discovery  of  tbe  striking  relationship  between  tbe  distribu- 
tion of  the  spots  in  latitude  and  the  epochs  of  their  maxima  and  tnimmft 
receiving  special  notice.    (Nature.) 

The  award  of  tbe  Draper  me<lHl,  made  for  the  first  time,  was'  most 
appropriately  bestowed  on  Prof^  S.  P.  Laogley,  of  Allegheny,  for  his  re- 
aearcbes  and  discoveries  in  solar  radiation. 

The  Warner  prizes  awardeil  in  1885  were  two,  of  J200  each,  to  Mr. 
E.  E.  Barnard,  for  the  discovery  of  Comet  1885  II,  and  Comet  e  1885, 
and  two,  of  1200  each,  to  Mr.  W.  R.  Brooks,  for  the  discovery  of  CometR 
1885  ni,  and  1885  V.    Mr.  Warner  has  just  given  four  prizes,  aggre- 
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gating  $450,  for  essays  on  the  remarkable  *'  red  eaiiBets  "  which  have  beeo 
prevalent  during  the  paet  few  years,  and  medals  have  been  awarded 
to  a  number  of  other  competitors.  The  total  amonnt  that  has  been 
awarded  by  Mr.  Warner  for  astronomical  prizes  since  1880,  inclnding  a 
small  amonnt  for  tfae  expenses  of  judges,  is  $3,750.  The  Warner  oomet 
prize  is  continued  from  March  1, 1886,  to  March  1, 1887.  It  is  reduced  to 
$100,  bat  is  open  to  the  world. 

On  the  apparent  tnoreaee  of  size  of  the  ntn,  moon,  and  CMUtdlations 
vim  seen  at  the  horizon.  {From  the  Bulletin  de  rAoadimie  rojrok 
de  Belgique.) — "The  apparent  increase  of  the  diameter  of  the  snn 
or  moon  is  ordinarily  attributed  to  the  elliptical  form  of  the  celes- 
tial sphere.  According  to  the  author  this  explanation  was  given  as 
early'as  the  eleventh  centnry  in  theOpticsof  Albazen.  But  byezperi-  . 
meats,  comparing  in  a  dark  room  the  distances  of  two  electric  sparks 
at  the  height  of  the  eye  and  near  the  ceiling,  H.  Stroobant  was  led  to 
the  conclusion  that  any  object  seen  in  the  zenith  appears  only  eight- 
tenths  as  la^e  as  when  seen  at  the  horizon.  But  there  is  another  fbo- 
tor  which  shoold  be  taken  into  account,  that  is,  the  variable  brightness 
of  the  star.  The  author  thinks  that  a  special  stndy  should  be  made  of 
these  very  interestiDg  physiological  phenomena."  {Butt.  Asiron.,  April, 
1885.} 

Sammlung  populaerer  AttrOTiomische  Mittheilvngen. — The  eminent  di- 
rector of  the  Berlin  Observatory  HerrFoerster,  has  collected  in  this  Tol- 
Qffle  a  series  of  scientific  notices  of  a  popular  character,  which  have  ap- 
peared since  1880  in  successive  volumes  of  the  official  calendar  {NormeU- 
Kaiender).  It  contains  a  clear  exposition  of  the  state  of  our  knowledge 
of  the  fixed  stars,  their  distances,  and  tbeir  distribution  in  space ;  an 
article  upon  the  limits  of  our  perceptions  of  celestial  objects ;  some  in- 
teresting remarks  upon  the  auroras,  the  zodiacal  light,  and  the  recent 
comets.  In  reviewing  these  notices,  we  are  struck  with  the  multiplicity 
and  the  importance  of  the  problems  offered  us  by  modem  astronomy, 
and  are  tempted  to  ask,  with  Herr  Foerster,  if  the  Dumber  of  those  at 
work  at  these  problems  is  not  becoming  too  small  for  the  task. 

An  index  to  attronomieal  literature. — The  need  of  some  systematic 
index  to  the  current  literatare  of  astronomy  (to  say  nothing  of  the 
desired  extension  of  the  Boyal  Society's  catalogue,  or  the  completion 
of  Hoozean's  work)  is  more  strongly  felt  year  by  year ;  and  the  ditficnlty 
is  aggravated  by  the  poor  and  insafiicieut  indexes  furnished  with  most 
astnmomical  publications.  Qeneral  periodical  literature  is  provided  fbr 
by  Poole's  Index,  which  is  kept  np-to  date  by  the  Oo-operative  Index 
to  Pe-riodicals ;  and  a  committee  of  the  American  Association  on  index- 
ing chemical  literature  reports  each  year  favorable  progress.  It  seems 
highly  deairabte  that  some  similar  co-operatiou  shoold  be  organized 
tmoDg  astronomers. 
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ABTROKOHICAL  BIBUOGBAPHY,  18%.  I 

PoUowing  Is  »  list  of  the  prinalpal  books  of  the  yMtf,  compiled  lai^y  ftom  ths 
exoeUent  Aistorw  IfeMttUt  of  B.  Piiedl&nder  &  Sotm,  BeiUn.  Beprinta  from  tna»- 
WtioDB  Mid  periodicals  are  firequeutly  inoloded.    The  prices  qaoted  are  in  QennJui  I 

martu  (4  marks  equal  to  fl,  very  nearly),  aod  »r«  those  given  by  Friedlander.  j 

Acta  Mathkuatica.— Zeitsohcift,  beTsg.  t.  O.  Hittag-Leffler.    Bd.  5.    Stookhofan,  I 

18^.    4to.  IS 

Same.    Bd.  6.  ■*  i 

ASDRBSSBS  at  tbe  complimentary  dinaer  to  Dr.  Benjamin  Apthoip  Oould.    Hay  6; 
1885.    l.yno,  leee.    40  p.    8to. 

Autv  (0.  B-)' — OisTitatioD ;  an  elementary  explanation  of  the  prinovpal  peitortia- 
tioDi  in  the  solar  syst«m.    2  ed.    London,  ISeS.    186  p.    8to.  7.80 

Albrbcht  (Th.). — BeMtimmODgeii  der  Liuige  des  flecundenpendels  in  Leipsig,  Drea-  i 

■den  n.  dem  Abrahamiichacht  bei  Freiberg,  in  den  Jabren  1869-71  an^efllbrt. 
BecUo,  less.    4to.  5  i 

AucAJiACU  de  I'ObservatoiM  royal  de  Bmxelles.    Ann<e  6S,  1886.    BrozelleB,  1886. 
»4p.    lemo.  1.50 

Aksricak  Acadkmy. — Memoirs  of  the  Ameriean  Academy  of  Ariu  and  Sciences.    Cen- 
tennial Tolnme.    (Vol. XI,  parts.  No.  1.)    Cambridge,  1885.    4to. 

Prooeedinga  of  tbe  American  Academy  of  Arte  and  Sciences.     New  aeriea, 

vol.  13.    (Wboleseries,  vol.SO,  ftem  May,  1884,  to  May,  1886.)    BoaUm,  1B85.     Hvo. 

AmuCAJI  ASSOGIATIOK. — Prooeedinga  of  the  American  Asaoolatlon  for  tbe  Advance- 
ment of  Science.    Philadelphia,  1864.    VoL33.    Salem,  1885.    9H-736p.    Svo. 

AMKRICAN  ASTBOKOMicAL  SociBTY. — Papets.    No.  1.    Brooklyn,  18%.    32  p.     Bvo. 

Amekicak  EPHESfERis  and  Nantical  Almanac  for  the  year  Ib^.    lat  ed.    Waabing- 
ton,  1885.    519p.-t-4to. 

Ambeucak  Epbcmkris. — Aatronomioal  papers,  prepared  for  tbe  nae  of  the  Amerioan 

Ephemola  and  Nantioal  Almanac.    Vol.  n,  parts  3, 4.    Washington,  18%.    p.  107- 

368,  with  8  platee.     4to.  7.60 

Cont.:  NenoombandMlobelaon,  Mesanresof  tbevelocity  of  light,  made  ISSO-'flZ. 

— Astronamioal  papers,  prepared  for  the  uee  of  tbe  American  Ephemeria  sod  N*«- 

tioal  Almanac.    Vol.  m,  parts  3.3,4.    Waahlngton,  1884.  p.  SOl-371.    4to.  10 

Cont. :  Hill,  Lunar  insqnalltiea  dne  to  the  elliptloity  of  the  eartb.  VawooidIi, 
On  the  motion  of  Hyperion.  Bill,  Lunar  inequalities  doe  to  the  aetion  of 
Jnpilar. 

AmRBICan  Jocknai.  of  Mathematics.    VoLi-Tt.     (Yol.iTcry  rare.) 

AmsiCAM  Philosophical  Sociztt. — Early  proceedinga,  from  1744  to  ISiS.  Com- 
piled by  one  of  tbe  secretaries,  with  foil  indexes  and  phototypic  iUnstrAtioaa. 
Philadelphia,  18%.    875  p.    8to.  25 

Analtst  (The),  inolnding  the  proceedings  of  tbe  "Sooietyof  Public  Analysts."  £d. 
by  O.W.Wiguerand  J.Hnter.    Yol.lO(lSuoa.).    London,lB%.     Eoy.  Bto.    6.50 

Anhalkn  (Mathematisobe).  In  Terbindnng  m.  C.  Neumann  begrbnd.  d.  H.  F.  A. 
Clebeob.  Hersg.  t.  F.  EJein  n.  A.  Mayer.  Band  25  (4  Hefte).  Leipcig,  ia8&. 
Bvo.  M 

Same.     Band  26  (4  Helte).     Leipzig,  1886.    Svo.  SO 

IMMALXB  dn  Bonaa  des  Longitudes.  Travanz  faits  &  I'Obeervatoire  astronomiqne 
de  Montaoiiria  (Section  navale)  et  M^moires  divers.  Tome  lu.  Paris,  1636.  6 
-1-506  p.    4to.  '  31 

Aknalrb  Koavellea  dee  Hath6matiqaee.  lUd.  p.  O^rono  et  Brisae.  Annte  188&. 
(SMe  T,  Mme  4)  en  le  nrs.     Paris,  1885.    8vo.  U 

Anmau  of  matbematica,  pare  and  applied.  Edited  by  O.  Stone  and  W.  M.  'Horetoa. 
TTniverBity  of  Virginia.    Year2  (bars.),  18%.    4to.  j^ 

Conttnnation  of  tbe  "Analyst,"  formerly  publisbed  by  J.  C.  Handrioha. 
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AflNUAiiUE  dn  Bureau  du  LougitndM  poor  I'uuife  1686.  Puia  [18661].  9!H  p. 
4to.    llliutr.  1.70 

Cont. :  Fsjd,  Lm  13  Tornados  dea  29  et  30  Hai,  IST9,  aoz  Btata-Unia. 
AmitKio  del  Obaervatorio  Aatrouomioo  Daeional  de  Taonba^a  para  el  atlo  de  1866. 
Mexico,  18H4.     Mitao.  13 

AmtoNoiocAL  BBOiSTUt.— Vol.  33.  Tear  1B85  (12  nn.).  London,  188&,  7^-300  p. 
8to.  1S.60 

UAaTROKuifUt.  Beroe  menanelle  d'AHtiaDomie  popnlaire,  de  HdUorologie  et  de  Phj- 
nqne  da  Globe,  pnbl.  p.  C.  FUmmariou.  Atmte  4,  188S  (IS  nn.).  Puis,  1886. 
488  p.    Imp.  6vo.    Illnatr.  12 

Ari  deUa  B.  Aooademla  del  Llnoei,  I883-'84.  Hemorie  d«lU  CbMM  di  SoiaDM  flataha, 
ntatematlobe  e  natarali.    Tol.  17.    Boma,  1834.    60-f«19  p.    4(o.  34 

Cont. :   Dembowaki,  Hianre  mioromolriolM  dl  StoUe  Doppla  e  UnltlpU,  fcUa 
negli  anni  1663-78.    Vol.  11. 
Blcsunrc  (O.).— Ueber  d.  4iiwiii»1imi)l  iiiiim  mil  F  Taiilmlijiiiliim  mntiiili1at<iiniii 
iDtorpoUtlonunethode.    (St  Peterab.  Acad.)  1686.    30  p.    B07.  8vo.  I 

Bakbutzbk  (H.  0.   TAD  de  Sande).— Unteraaehnngen  ttber  die  BoMaonaMlt  dea 
Planeten  Mara,  nnd  tlber  Jbidemngen  aelner  Fleoka.    Ann.  d.  Stomwart.  la  Lei- 
den 7.     [1686.] 
Ball(&&}.— Tbeatorr  of  tbebearena.    London,  1886.    644  p.,  16  pL,  90  voodenta. 
Sto.  8.70 

BcKun.  ABtronomisuh-geodStieobe  Arbelten  In  den  Jahren  1683-^,  bang.  v.  kgl. 
gBodat-lDBtitm  iQ  Berlin.    BerUn,  1886.    4to.  U.60 

Cont. :  BeatimmungBn  der  L&ngendiffeMUien  Berlln-SwlDeinQiide,  Klel4wlne- 
■nUnde,  8wiiieiDUDde.KfiDlgeberg,  KSnigeb.-WataohAa  a.  Berlin-WarBcbaa. 
BoBDDicKXB  (O.).— On  the  obnDgea  of  the  radiation  of  heat  from  the  moon,  dwing 
the  total  ecllpae  of  1684,  Ootober  4,  as  meaanrad  at  the  obaerratoiy,  Biir  Caatle. 
ao.  Trana.  Boy.  Dub.  800.  voL  3  (3a),  p.321-3S.   9  pi.    (1886.) 
BoUTiK  de  im  Acadmnia  Kacional  da  Clendaa  en  Cdrdoba  (Beptiblioa  Argentina). 
Tomo  VI,  entrega  4.    Boenoe  Ajtta,  1684.'   p.  361-516,  49-64.    p.    B07. 8vo.  4 

Cont.:    Doering,  O.,  Obeeirat.  m^t^oroL   &lt«a  &  Cordoba  pend.  I'a.   1863. 
Knopf;  O.,  Determinaoldn  de  la  latitnd  de  alg.lngarea  de  la  Septlbl.  Aigen- 
tina.    Peter,  B.,  Informe  s.laa  Obaeirae. del  paao  de  Teona,  loaot.  p.  la  Co- 
miaian  Astron.  Alamana  en  Bahla  Blanoa. 
Boi,Ti»(H.C.).— Catalogue  of  MiieutifiOBQd  teolmloal  periodioale  1665-168B;  in  aU 
Uugnagea.     Wasbington,  1885.     783  p.    B07.8TO. 
5,100  titlea  of  •oientifio  periodleala. 
Boanuux  Obbkbvatort.— Anoalea  de  I'Obaerratolre  de  Bordeanz,  pnbl.  p.  Ba^et. 
Tome  I.    Bordeanz,  1885.    4lo.  SS 

Bbowr(A.D.)  and  WnnxBHALTUt  (A.O.).— Annolar  eolipae  of  the  eon,  Uarob  16- 

16,1686.    (WaBh.Ob«na.,1832,App.n.)    Washington,  1855.  34  p.,  1  pi.  4ta. 

BCI.UTIM  AslKOXOKiOUX,  djiigi  p.  Tinerand,  G.  Bigonrdan,  O.  CallandnwD  et  B. 

lUdan.    Ann6e  2, 1S86  (en  12  lUraU).    Paris,  188S.    611  p.    Sro.  10 

BvujniM  dea  Soienoea  Hathtimatiqnes  et  Aatronoinlqaee,  rMig.  p.  Darboox,  Honel  et 

Tannery.    AnD««  1885  (S«rie  II,  tome  9J.    Paris,  1865.    Boj.  Svo.  18 

Bmxsnv  HBBi>OliAi>AtKB  de  VAssociadon  ScientlfliiDe  de  France,  fondfi  p.  La  Var- 

rier,  pnbL  «.  la  dlr,  dn  prMdent  de  la  Sooi<(«.    Annfe  18S5.    (S«rie  H,  tomes  10 

••  II.)    Paris,  1685.  8va.  17 

BnviCHta  ITH.). — B<Tiaian  das  Talonrs  nvmiriques  de  la  force  i^pnlsiTe.    Moaoon, 

laee.   ao  p.  '8vo.  i.&o 

Qnelqiies  ibrmnlea  de  la  thforta  des  Combtea.    Uoaooa,  1684.    14  p.    8va.    1 

Snr  le*  tMea  des  Comites.    Uosoon,  1885.    8  p.,  2  fig.    870.  0.60 

Su  la  grande  Combte  de  1811.    Uoacon,  1886.    13p.,lpl.    Svo.  1 

■  Sot  Ice  oaolUations  des  Jeta  d'^mladra  dana  las  ChnnMea.    (MoMon,  BnIL  d. 

HaC,  1886.)   25p.,  IpL    8to.  UK 
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CAfB  catalogue  of  4,610  stara  for  1850.     [London,  18H4.]    17+215  p.    Boy.Svn. 
Carkikotom  (R.C.).— CharU  of  oircumpolac  stan.     Ten  cbarts,  pablished  by  lti« 

Meteorological  Office.     London,  1S6&.    Fol. 
CiLLtBiER  (G.).~ConcoaT8Tiational  decompensation  del  Chroaom6ti«apoarlMTeai- 

p^ratiirea.    MSthode  de  Clasuement,  Calcnl  des  BalletinH  et  Etade  unmdiiqDe  de 

i'errenrBecoiidairedeCoinpenBatiDQ.    QeuiTe,  1885.    Aveo  ISpl.    Boy.lto.        Ifi 
Chambers  (O.  P.).— Hiota  on  the  coDstraotion  and  equipment  of  obaervatories  for 

amatenra  (ill.).    ^Tafan,  33 :  5&-60  (lt»5). 
Chandler  (S.  C),  Jr. — On  the  sqnaM  bar  micrometer.    JfM*.  Am.  ActUt.,  11:  158-17 

(1885). 
Cbauveiwt  (W.)-— Spherical  and  practical  aatronomy  (Cnlveirity  edition).    With 

an  appendix  on  the  method  of  lea«t  aqnarea.    5d>  ed.,  nviaed  and  comoted.  S  vols. 

Philadelphia,  1885.    Hvo.  34 

CmcAOo  Abtbonomicai.  Societt.— Annnal  report  of  the  hoard  of  directon,  to- 
gether with  the  report  of  the  director  of  the  Dearborn  Obaerratory,  1885.  CUoago, 

1B85.    16  p.,  2  pi.    ero. 
CiKL  ST  TERRie.— Bevne  popnlaire  d'AHtioDomie  et  de  H^tferologie.    Annte  1885. 

Bmxellea,  1886.    8»o.  8 

Clabsb  (H.  W.).— The  Sextant,  Loodon,  1885.    44  p.    I6mo.  2.90 

Clerke  (Agnes  H.). — Popular  history  of  astronomy  dnring  the  nineteentli  century. 

London,  1H85.    480  p.    8vo.  13 

Coffin  (J.  H.  C.).— Reports  of  observations  of  the  total  eclipse  of  the  sun,  Angast  7, 

1869,  made  by  parties  under  the  general  direction  of  Prof.  J.  H.  C.  Coffin,  U.  8.  K., 

Superintendent  of  the  American  Ephemerie  uid  Nanticol  Almanac.    [Washington, 

1885.]    2+158  p.,  10  pi.    4to. 
COHPTES  BENDUS  hehdomadaires  des  B^sQces  de  TAcaddmie  des  Sciences.     Aimfe 

1885.     (Tomes  100  et  101  en  52  nrs.)    Paris,  1885.     4to.  S9.50 

Conference  (International)  held  at  Washington  [1884]-  for  the  purpoee  of  fixing  a 

prime  meridian  and  a  nniform  day.,   Protoools  of  the  proceedings.    Waahing- 

ton,  1884.    212  p.    Sto. 
CoNFtoBNCB  intemationale  tenne  k  Washington  pour  I'adoption  d'nn  premier  mtfri- 

dien  nniqae  et  d'ane  henre  nnivereelle.    Octohre,  1884.     Procfo-Terbaox  dea 

Stencea.    Washington,  1884.    216  p.    8to. 
CoNNAiBBANCE  DEB  TEUFs  pour  I'an  1887.     Paris,  1885.    5+808+127  p.     8vo. 
Crawfobs  (Lord). — Determinations  of  longitude  and  latitude  during  the  Haorititta 

Expedition,  1874.    Dnn  Eoht,  1865.    12+519  p.,  2  pi.    Boy.  4to.  35 

Dembowski  (E.).— Misnre  micrometriche  dl  St«lleDoppie  e  Multiple  fotte  negli  Aiuii 

1862-^.     Vol.li.    Soma,  1885.     4to.  34 

.    Same.    Vol.  i.    1883.  tt 

DoDERCK  (W.).— Markree  Observatory.    (From  "The  Observatory"  1884.)      8  p. 

8to.  1 
.    Obserrationa  and  researches  made  at  the  Hong-Kong  Obeerratory  in  tbe 

year  1884.     Hong -Koug,  1885.     218  p.     M.  10 

DoouiTLE  (C.L.). — A  treatise  on  practical  astronomy,  ea  applied  to  geodesy  and 

navigation.    New  York,  1885.    10+642  p.    8vo. 
DnnUN  SociBTT  (Boyal).— Scientific  transactions.    VoL  m,  p.  1-6.    Dublin,  ISM- 

•ea.    300  p.,  5  pi.    4to.  1« 

Dun  Echt    Obsbbvatory,  publications.     Vol.  ui.     Hanritlns  Expedition,  1674. 

Divirion  II.    Determinations  of  longitude  and  latitude.    Dun  Echt,  1885.     IS^- 

519  p.,  S  pi.     4to.  e 

DuNtR  (N.  C.).— Snr  les  Aoilas  It  spectres  de  la  troisiAme  olaOM.    Stockholm,  188&. 

137  p.,  1  pi.    4to. 
DuKsiNK  OBBEBTATOBT.—Astronomical  observations  and  researches  made  at  Danabik, 

the  observatory  of  Trinity  College,  Dublin.    Published  by  B.  8.  Ball.      Patt  S. 

Dublin,  1884.    244  p.,  2  pL    4to.  D 
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Ddtuib  (HO-^Tablea  de  Logkritlunea  h  otnq  DfcimalM,  d'^prte  J.  de  L«l*pde. 

Pmris,  1885.    4+230  p.    ISmo.  3 

DUPDU  (J.)-— T>blM  de  LogftrlthmoB  k  Bept  dfoimalM  d'sprka  BremLker,  Callel,  T6ga, 

Ac    Edit.  Ht«r«otype.     10.  tiroge.     Paris,  1885.     lS+580  p.     8vd.  7.60 

EcuuRDT  (C.  L.  P.).— Neue  Stwnkute.    Nen  bearb.  t.  W.  Soldan.    6.  Anfi.    Gin- 

HB,  188E.    FoL  lilliogr.  in  Carton.  4 

lanK(T.  n.E.).— ElomenUrr  star  atlu;  a  series  of  12  simple  star  mspswith  de- 

seriptire  letter-pnas.    Pie&oe  by  J.  A.  Wealwood  Oliver.    Loodon,  1^85.  Boy. 

8T0.  1.70 

EcBOPliscHK    QsADHxeauMQ. — AstronomiMb-geodStische  Arbelten  Six  die  eoro- 

^Usche  OradmeseDDg  Im  ESnigi.  Sachsen.    Abtbeilg.  Hi.    Die  aBtronomiscfaen 

Arboiten.     AiiBgefllhrt  nutra  Leltong  r.  C.  Bmhos,  bearbeit.  v.  Tb.  Albrecbt. 

Heft  2.     Berlin,  1B85.     4t«.  12 

.    8*1110.     Heftl.    1B83.  10 

Far  (H.). — Sni  I'Origine  dn  Honde.    Theories  aosmogAniqnes  dei  Anoiens  et  dee 

Uodeniea.    Paris,  1884.    060  p.,  39  Fig.    6vo.  4.50 

FBxowks  (F.).— AstronoDi;  fbr  begioneM.    New  York,  1885.    135  p.    13ido.    illna- 

traMd.  3 

FuCHKS  (A.  li. ).— Dts  Sonnenfleoken  nnd  das  Wetter.    Befl  4.    Beobaohtnngen  selt 

1  JdU  1B83.    Eifort;,  1886.    6vo.  1.60   . 

.    Same.    Heft  1-3.  fi 

n.uauRIOK  (C.).— Contomplations  seientlflqiiM.     (Mrie  1.)    4  Mlt.    Paris,  1885. 
lS+456  p.     I61D0.  3.50 

Lea  Herreillee  odlestes.    Leotnres  da  Safr.    8  «dit.    Paris,  1885.    6+350  p. 

aree  87  vign.  et  2  carina,    12mo.  2.20 

Pi>BSnR(A.}. — StadienEurEntwioklungBgeHchichte  dea  BonneDsystems.     Stnttgari-, 
leeS.    8+60  p.,  5  Fig.    8va.  260 

FdaSTKK(W.).— PopaluieHittbeilntigeDEumaelroiiomiscbeiiThelledeskoDiKl.preas- 
aiaeben  NormalkalendeTs  fEIr  1886.     Beriin,  1885.     Pvo.  1 
FOmxR  and  Lkhhanm  (P.). — Die  veriliiderlicbeQ  Tafelo  des  astTODomiacben  nnd 
ebTODologischen  TheUes  des  huntgl.  pTenwiachen  Norntalkalonden  fflr  1886.    Ber- 
lin, lSe&.    8vo.                                                                                                        5 
FoxreCEBITTK (Die)  der  AstroDomie  1886.     (Nr.ll.)    Bed. H.J.Klein.     Koln,  1865. 
8to.                                                                                                                                   1.80 
PxiTT  (H.).— Die  Bonne.    Zttrich,  1885.    32p..lTfl.    4to. 

CUuji  (J.O.).— Uebenicht  Uber  die  Bahn-Elemente  der  selt  dem  Jahre  IseOersahie- 

monen  Cometen,  sowie  ttber  nen  bereohnete  oder  verbeoserte  Batmen  von  Cometen 

der  frBheren  Zeit.    Atlron.XaehT.,  112i  1-26;  113:  55  (1885). 

QAcns(F.O.). — FttnfateUigeToUstSndigelogarithmisclietindtrigonometriBcheTafeln. 

as.  Anfi.     HaUe,  1885.     9vo.  2 

GtetunTTDKK  (H.).— Undenogelae  af  Parallazen  af  en  Stjeme  1  den  store  BJGra  og 

nagle  B«m»rkninger  om  det  dertil  anveodte  Hikrometet.    Cbristiania,  1885.    19 

p.,  I   Fig.    8vo.  0.70 

QtomjtAiM  di  Soienie  natnrali  ed  eoonomiohe,  pabbl.  d.  Sooietit  di  Saienze  natnrall 

ad  •oonomlche  di  Palermo.     Vol.  16,   18B3-'S4.      Falenno,  1884.    245  +  203  p 

4to.  16 

Cont. :  Di  Stefano,  8.  altri  foeeili  d.  Titanio  inferiore  di  Sictlia.     Caidani,  8. 

alcnne  figure  ottennte  p.  elettrolisi.     Riooo,  Blawnnto  d.  osecwazloni  astro- 

flaichfl  aolari  esegnite  nell'  OsaerTatorio  di  Palermo  nel  1^182.    Zona,  Coordi- 

Dste  geograflohe  e  oostnucione  dl  una  grande  meridiaoa  a  tempo  ven>  e  medio 

in  Cactiglione  Etneo.    ... 

OOKS  (J.  E.). — A  cataJogno  of  known  variable  stars,  with  notes  and  observations. 

DabliD,  1684.    Bvo.  9 

— —  Ac«talagn«ofanapeat«d  variable  itan,  with  notea  and  obaervationa.    Dnbllu 

(Fnw.  B.Ir.Ai).),188G.    Sro.  8 
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Oo0IJ><B.  A.)' — BasnltadosdelObwrvatoriotlBeionalArgeiiUiioeDCAcdolw.    VoL3. 

OboerTBclgnca  de  Zoum  d'ftllo  1873.     BoenM  Aires,  1384.    510  p.    4to.  '£ 
BtianlUd<Md«IOlMervatoriaN>ci<iiialAigeDtinoeDCAcdob».     Vol.7, B;  Cut- 

lofto  de  la«  Zonas  E*t«lsraa.     Cordoba,  1884.     4Co. 
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&  Dolzacbn.  n.  2  lithogr.  Tflo.                                                                                 10 
Oimm«iM  (3.).— Ueber  die  Botation  nud  PiSoeaalon   elnoa  flttaaigeD  BpUiolda. 
Wian,  1885.    47  p.    8*0,                                                                                     0.80 
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BnLnbestiaiiiuiig  d<«  Kometen  Vlll,  1881.     Wien,  1686.     8»o.  «.60 

Oppkrt(J,).-  Die  nHfrnRnminebeD  AdkaImq  der  Aufrischen  Keiliiischrifl-i'ii.     Wi 

1865.     13  p.     8vo.  0.:» 

VONOppolzbr  (Tb.)' — nnberdle  AnflhaiiKde*  Kepler'ncheu  Probleiux.     Wieu,  lt(^. 

58  p.     4to.  3.ail 

UhImt  die  Uiogn  dea  Sirin^iahres  nod  der  8atb)speriod«.     Wipu,  18^13.     'iS 

p.     Bvo.  0..-,li 

Pacific  Scibxcb  Monthlt.     Vol.  i,,  No.  I.     San  Bnenavent.nra  (Cal.),  IrtSTi.      tU  p. 

Paris  Obbrrtatoiit. — ADoales  de  I'ObAervBtoin*  de  Paris,  pabl.  sons  la  <)in-rl.  d* 
Moiicben.    OhMrvatiouaddOl).     Paria,  I8P1.     8+758  p.     Rny.   itn.  asm 

M^moiitj*.     Tome  18.     Pariu,  !8B5.     311  p.  ^Boy.   4to.  -23 

PETEHii  (C.K.  W.)  — Dif  gnguiineitige  Lage  dir  8t«rnw«rt«5n  zii  Altona  i>.  Kii-1.  Her- 
liu,  18-4.     4rii.  1.5» 

Philosophical  Maoazi.vr  and  Jonmal  of  Rrirnrn,  cimd.  b;v  R.  Kaoe,  W.  Tbonison. 
W.Fraocis.     Yeor,  1885  (18  nr..).    I-nndon.    Roy.   Htw.  3-J 

I'HiU«OPHiCAi.8ociKTYof  \VuHbiii)ft(iii.  Bulletin,  vol.  Vlll.  WiMhiiiftlon,  ISHS.  <7+ 
'    t)H  p.      Hvv. 

Philobophical  TjiAN-eAcnoNe  of  tbe  Royal  Soci«t,vroi-18(;4.  Part  ii.  London,  1885. 
4lo,  withSSjilati's.  37 .M 

Cnut, :  Hearb,  On  tbe  dynamics  of  a  rigid  bod;  in  elliptic  space.  Hartley,  Br- 
neanbi-s  on  npeclriim  pbolotjrapby.  II.  Poyntiug,  On  tbe  transferof  purrgy 
in  tbe  electro- magnet io  QelU.  Hill.  Uu  the  motion  of  fluid,  part  of  vbiHi 
ia  moving  Totationally  and  purt  irrolHtlniiiitly.  Rn.vldgh,  On  tlic  electro 
chemical  ef|nivalcnt  of  BilvpToud  on  tbettlmoliiieHlert.rO'niotiveforcr  of  Clark 
cells.  RaniBay  and  Yonng,  Influence  of  change  of  condition  from  the  liquiil 
Jo  the  solid  state  on  VHiwr  I'rfwure.  Ferrirr  iiml  Yihj.  Rccoflof  expcTinirnt* 
nn  the  elfeclN  of  lesioii  of  difllerent  regions  of  tbe  cerebral  heniiepb^re*. 
Bower,  On  thr  ooi ii pa vu I.  morphology  of  the  leaf  in  Ihe  vuKcnIftr  iTvptUKftnia 
and  gyinHOBimruis.     Disnii,  Cimdiiiou  of  clirmicBl  changp  in  gattfs. 

PiCKRRiXQ  (CO.).— ObservalionB  of  variable  slars  in   18»:'4.      I'lw.  An.  Acad..  M: 
393-4IX'.     (I8-r,.)    8vo. 

Annalaof  the  Asirononiicftl  Obscrvatoryof  Harvard  College.    Vol.xiv.    Cftm- 

bridgp,  IBa-V     Mi  p.     Roy,  4to. 

Report  (40lU  annual)  of  tbe  director  of  Ijie  Astronomical  Obsert'Hlory  of  Har- 

vard Cotk-gc.    Cambridge.  1880.     l:t  p,     8vo. 

Apbotograiibitutnilyof  iheNebulaofOrion.    /Vim,  Jm.  Joiui.,20:  407.    (\rtii,-) 

Proctor  (R.  A.).— Tbe  universe  of  nuns,  imd  other  HcieDce  gleanings.  Now  Vort, 
188:..    401  p.     ISimo,     Cloth.  ii.ao 

Lo  Spettroacopioelp  sun  Apjilicar.lnni.     1.  tniduE.  Italianac.  noteed  ^;^uiite 

aiF.Porro.    Milano,  18S6.    5+178]<.    C.Tl  incis.ecarla  (di  spettri).    IGmo.     IJStt 

Potsdam  Observatoky.— Publicaiionen  des  AHtrophyeikaliHcbea  Obwrva  tori  urns  bu 
Potsdam.  Nr.  15  (Band  iv,  gtllck'J):  Md^orologiaobe  Beobachtnngeii  in  dm 
Jabren  IWl  bis  188.1.     Bearbeit.  v.  P.  Kempf.    I^eipzig,  1885.    447  p.     4to,  7 

Pnbllcationen  des  Astropbysiknliscbei)  O liner valorinms  zu   Potsdam.    Nr,   IS 

(Band  IV,  Stttclc  3) :  Ueber  den  Einflnss  <ler  Teniperutur  auf  <lie  Brecbunf;  tl«* 
Liohtee  in  einig«u  OlitMorten,  iiu  Ksllupalb  n.  Bergkrystatl,  v. O.  Hflller.  I>a«i»- 
dam,  1885.     GG  p.     4U).  4 

.    Same.    Nr,  1-15,  l878-'85,ni.63Tfln.  «q 

QUARTERLT  JoORNAL  of  puTC  aiid  appllnd  mathematics.  Edited  by  N.  M.  F*«TTFrH, 
A.  Cayley,  J.  W.  L.  Olaisber.  A.  R.  Fowytb,  No.  80.  (Vol.  xx,  pt.  4.)  I.>on<ton. 
1B86,    P,d*»-;ifa,  tiUep.,  ind*:t,  I  plate.    8vo,  TiJiO 

No,8J.    {Vol.ai.  pt.i.)    London,  June.  188.5.     p.l-9li,  with  1  plat*-.  ri.3(l 

N.i.B>.    (Vol.-21,  pi,  ii.)    Cambridge,  1885.    p.9r-l9!.'.  j^^, 

BaiiclU'-vi':  OBflh;nVAT<iRY,  Oxford,  resnUs  of  astronomical  and  mptroin)o|;ic.i^|  oi»„„^ 

Tatious  ill  tbe  year  18HI.    Vol.39,     Oiford,  1884.     Roy.  9tq.     (q.^J 
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BcanlM  of  wrtrononiioB)  aari  meteorotonJcftl  i^bHcrvBtintin  In  the  year  1888. 

To].*).     Oxford,  1884.     aO+I.W+i  |i.     Riiv.  svii. 
amsr^Bi  (L.).— CBt«logo  il«ll«  DMlinuzioiii  mcilii-  \-e.]  1H4),  n  ili  1004  ISt«]l».     Rama, 

laab.    4to.  :t.M 
Solle  OtBerTaiioDi  del  Bordo  e  dellc  Prntnli«iriti>zi-  Sniari  fntto  ;il  K.  OsBurvo- 

torio  del  Campidoglio.     Ifota  viti.     Boinn,  m-'.''>.     <I4  p.     4t^.  ti.SO. 

Bi»BKTS  (F.C.).— TbeflgnKof  tb«Mnh.     N«w  York,  1485.    95  |>.     1-2>di>.  '2.M 

ROOSBS  (W.  A.).— CfttMlo^e  of  1,213  etan  obMvved  at  tb«  AHtroiioniiciil  Observtttor^- 

of  Uamid  College  with  the  meridian  circle  lH70-7n.     Cani)>ridjt«,  Mow.,  ll!«S4, 

7+aip.    4to. 
BoecoK  (H.  E.). — Speotranj  aoalyeiB.     4tb  ed.,  revised  and  nuiaidi'rubly  tnlarfced  liy 

the  anthar  Mid  A.  Sobutor.     London,  ISK.     Ray.  8va.     Clot''.  31 

ScHKLLBK  (H.).— Spcotmuan^TBuin  ItsapplioBtioD  to  tAmmriBl  HiibHrancen,  aud 

rhephyalcal  oonstitDtioDof  tbeluwveuly  bodies.    Trsnslatad  from  1  lie  M  ttDlarfted 

and  iVTind  Q«niUHi  edition  by  J.  and  C.  Laaaall.     Edited  witb  uoIes  1>y  W.  de 

W.  Aboey.    London,  ise6.    Witb  3»1  wood  onta  *nd  14  plates  (5  ciolomd).    rtviy. 

CIcrth.  J.i.U) 

SciKWCX.— An  iUnstrated  Jon^al,  pablisbed  weekly.     Cambridge,  Uaus.     Year  1X85 

(Vols.  V,  Ti)  in  5S  ors.    4to.    lUnatr.  36 

Suux(A.).— Tbo  ^tparentpoaitiouortfae  zodiacal  light.    Mtm.  Am.  Aoad..  19:  ir>- 

157  fises). 

SErcai  (A.J.— I/UnitAdelleFoneFUiobe.  Saggiodi  Filosofia  NataraJe.  4.  ediz.  ','-i 
italiana),  preoedata  dalls  blogiafia  del  A.  Beocbi,  per  F.  Denui.  3  vol.  Milano, 
18Sb.     406+387  p.     IfluD.  5.r>0 

11  Sole;  eaposiiiiMte  drile  prinoipali  8eopert«  moderue  sopra  la  Ana  fitiuttnra, 

la  ina  Inflaenia  nell*  Univenn  e  le  ane  Relazioni  rogli  altri  Corpi  celoati.     Ki- 

rcDte,  1886.     8-|-439p.    Bvo.  9 

Srruoeb  (H.).— Die  TertheUDug  der  Sterne  anf  d«r  uerdlichen  Halbhng^l  naub  d. 

Bonner  DnicbiDaatening.     (HHooben),  1885.    39  p.     6to.  l.ttO 

Kkrvi's  (A.). — Unteraachnngen  tiber  die  Baho  nnddie8t3mDgeDderHiiamelslti>r|ier 

mitZDgmDdelegnngdeaWelMt'Bcbeii  elektrodynamiaoben 0«settea.     Halle,  ie8.'i. 

47  p.     4tio.  a 

SiDKSui.   HssantGKR   (The}.~-CondncTed   by  W.  W.  Paynn.     Vol.  4.     Nortbfleld, 

leK.     :«0p.    8vo. 

Sinrue.— ZeitacbriftflixpopnUTeAetronomie.     Rod.  H.J.KIeiD.     Bd.  ie<N^iieFc>lge. 

Bd.l3).     Jahrg.  1885.     {12  Hefte.)    Lelpiig,  1885.    4+28H  p.     Svo.  10 

SrrzirKOeBBRicHTX  der  kaiaocl.  Akodemie  dor  WisenectaaAen.    MathemHtincb-nHiiir- 

wiaaenacbaftlielie  Claiae.     Band  00,  Heft  3  n.4.    Abtbeilg.S.    Wieii,  188^1.     p. 

387-779.     8to.  ti 

Abtlieilg.3 ;  AbhandloDgea  ano  dem  0«biete  der  Hatbematik,  Pliynik.  Chniiiir-, 

Hechanlk,  Meleorologia  u.  Aatronomie. 

HathematiHoh-nMnnriMeaaoImftliche  Claaae.     Abtbeilg.  i:   Abbnndlnngeii 

ana  dem  GebleM  der  Matbematik,  Fhyaik,  Chemie,  Hecbanik,  Meleonitn^ie 
n.  AatroDomie.  Band  91,  Jahrgang  1885.  Heft  i  n.ii:  Jounarn.  Feliroar.  Wien, 
18K.    P.  1-393.    8vo.  r..r.O 

SnzuHOSBKBiCHTB  der  mathematiach-pbysikaliHcbeu  Clasw  d.  k.  bayr,  Aka<t«i>iie 
der  WisaenKbaften  zn  HOnchen,  1884.  Heft  iv.  MitnRheii,  lMi5.  |>.  I— 1>,  i>H~ 
AM,  m.  3Tfln.     Bvo.    JedesHeft.  l.UO 

Baud  14, 1684,  Jetxtcomplat.  4.80 

Stsks-EfkbHkridkn  fUr  daa  Jnbr  IHt?.     Heranit^',  v.  d.  Berl.  Slernwarte.    B«rlLU, 

iad5.    Hvo.  ti 

SiMjVK  (O-).— Tabain  qnantitatiim  BeB«eliansrnin  pro  annin  leKi  ad  1889  compnta- 

ta.      PetTopoli,  1S8S.    6vo.  1.30 

Tbombon   (W.). — Tafeln  zar  Erleiobtomng  del  Anwenilnng  iler  Sumner'acheii  M«- 

tbode.     Nen  berechnet  v.  M.  Bozek  \i.  A.  rorrner  v.  Hollein.    Trieat,  ie8(>.  fill.    2. 
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TriBiiAK  (T.  F.  ).--'The  moMi'i  rototiou  uumlned  by  tli«  N«wtoni«ii  thootf  of  (nr- 

iUUoD.    Oxibid,  1885.    32  p.    Bro.   Cloth.  UM 

Unification  des  Longltnilea  par  I'kdopUoD  d'mi  M6ridieii  ioitiftl  nniqae  et  Introdno- 

lioD  d'ono  HenTB  nniTsraells.    Eztr&it  des  Comptu  reudaa  de  1>  7.  CouHrenoe 

gdiiticale  de  rAsBoeUlion  OAodiiiqTie  intematlODklfl,  r^oiiie  k  Home  eo  Ootobn 

IHriS.    Berlin,  1881.    4to.  3 

UnitkdStatbsNavalObbzbtatobt.— AfltconomlaAlandmeteorolugioAlobserTatioiu 

made  daring  the  yeuiasi.  Wadungton,  1885.  74  +  202  +  !il  +  33  +  27  p.  4to. 
ViBBTBUAHBasCHKiTTder  AatroDOBiiaohea  0«Mll»ohaft.    Hersg.  t.  E.  SchSnbldn. 

H.  eeeliger.     JahTg.  19.    Heft  tv.     lieipilK,  1884.     p.  S37-300,  Titel  o.  Inhalto- 

vera.    Svo.  S 

Jahrg.  SO.    Heft  1  to  4.    LelpEig.ieSC.    4 -4- 343  p.    Svo.   JedeiUea.  8 

TiKBTEUAHitaeciiBiFT  der  KatBrfbisobenden  Qeaellaohaft  in  Zttriab.    Bedig.  t.  B. 

Woir.    Jabigang  30.    ZUrioh,  188&.    8to.  3.60 

CoDt. :  Nr.  1   (p.   1-IS8) :    Wolf,   Aatronom.    HittheUnngen.    OrabBrR,   Ueber 

HaaaieicheD.   Hailer, Beltr.  t.  KenntaiBsd.8ohweiieri»chenMilbenfaooa,&e. 

Vo«Ri.  (U.  W.). — Die  Fbotogtaphie  nach  faiblgen  Qegenstiiodeu  in  dm  riohtigen 

Tonv«rbiiltni«aeD.    Berlin,  16S&.    8  +  157  p.   1  Parbeodrnckbeilage,  2  daiuuli 

gefenigCeo  Pbotograpbieu  a.  IG  HoUat.    Svo.  4 

Washburn  Odsuitatokt. — Poblioatlona  of  the  Waahbnm  Obaervatoc;  of  the  Uni- 

vereit; of  Wisconsin.    (£.8.1lolden,Direotor.)    Vol.  lii.  Madison,  ISt&   139  p. 

Bvo. 
Wbbb  (T.W.).— Theaao;  a  fiuniliardsMiiption  of  hiaphenomena.    London,  1885. 

Platea  and  17  diagram*.    8vo.  1.80 

Weiss  (£■)■ — Entwiokelnngen  cum  Lagrange'soben  Bevereionstheorem  u.  Anwendung 

deraelbeo  aaf  die  Losang  der  Kepler'sohen  Qleiohoag.  Wien,  IsSS.  8to.  O.OD 
EntwiokeluQgen  znm  Lagraoge'schan  Beversionstbeorem  a.  Auwendong  dar- 

■elben  aaf  die  Luttang  der  Eeppler'achen  Qletchnng.  Wi«n,  1885.  38  p.  4t«.  "i 
WiLUAM8(W.M.).— Thefnelofthosnn.  London,  1885.  244  p.  8ro.  cloth.  7.80 
WocHENdCRRDT  fUr  Astronomie,  Meteorologie  n.  Oeographie.    Bedig.  t.  H.  J.  Elein. 

Jahrg.  lHS5(&2NTn.).     Halle,  1885.    Sto.  9 

YOUNO  (C.  A.).— Theories  regarding  the  sun's  oocona.     2f.  Am.  Jtni.  (1885). 
Zeitschiuft  fiir  InHtramentenlcnnde.    Organ  fUr  Hittbeilungeu  aiu  dem  gesamml^n 

Qebiete  der  wisBeDBchaftlicben  Teohnlk.    Bed.  v.  6.  Schwirkus.    Zablr.  Origi- 

naiabbitdgn.    Johrg.  5, 1885(12  Hefta).    Berlia,  1885.  4to.  18 

ZxiTSCHRtrr  ntr  mathematisohen  nod  natorwiwensohaftiiobeD  Uutenicbt,  herag.  ▼. 

J.  C.  V.  HolDiiann.    Jahrg.  16, 1885  (6  Hefto).    Leipiig,  1885.   8to.  IS 

ZsrrscHBiFT  fUr  Hathematik  and  Phyaik,  hersg.  v.  O.  BoblOmiloh,  E.  Kahl  a.  M. 

Cantor.    Jahrg.  30, 1885  (6  Hefte).   Leipiig,  1885.     8to.  18 


NECBOLOaY  OP  A8TBON0UEBS  :  1886. 

Baxyxr  (Oeit.  3.  J.),  President  of  the  Central  Bnreaa  for  European  TriangalmtioB 
and  of  the  Royal  Pnuaian  Qeodetie  Instilnte ;  b.  Norembor  5,  1794 ;  d.  BeptaialMV 
10, 1885. 

voir  BOGUSLAWBKI  (Oeoso)  ;  b.  December  7,  I8S7 ;  d.  May  4, 1884. 

ClaU8ek(Th.),  Director  emeritoB  of  the  Dorpat  ObserTamry;  d.  May  25,  Id8&. 

FoiAiK  ( ),  Aaoietant  Batronomer  at  the  Paris  Observatory ;  b.  1K28  ;  d.   «k 

Paris,  Hay  26, 1885. 

Hartnup  (Jobn),  Superintendent  of  the  Lirerpool  Observatory;  b.  JaaTi»ry  7, 
1806;  d.  OotoboT  SO,  18S5. 

HoowO  (Ain>KKAS),  Chronometer-maker,  Amsterdam;  d.  fleptember  98,  1880, 
st.8t2. 

SOBBOTIUM  (Joseph)  ;  b.  January  17,  1824 ;  d.  May  24,  IBS. 

Webb  (£n<.  Thomas  Wiluau)  ;  b.  December  14, 1807 ;  d.  Hay  19,  UBBb 

Wrat  (William),  Optician :  b.  Daoamber  6, 1830,  d. ,  1886.'  •  i 


LIST  OF  ASTBO^OmCAL  OBSEBTATOBIES. 


B;  Gborqe  H.  Boshmbb. 


1.  AMERICAS  OBSEBVATOEIES. 
Aebon,  Ohio. 

Bachtel  College  Observatory, 
Albasy,  New  York. 

Dudley  Obuervatory. 
Alfred  Centbe,  New  York. 

Observatory  of  Alfred  University. 
Au^BOEStlut  ClTT,  Penntylvania. 

Allegbeny  Observatory. 
-AiiHEBST,  Mas»acku»ett8. 

The  Lawrence  Observatory^  of  Amberst  College. 
AA'ffAPOLis,  Maryland. 

Uuited  Statets  Kaval  Acmlemy  Observatoiy. 
Ans  Arbor,  Michigan. 

J>etroit  Observatory. 
fiALriMOBE  (near),  Maryland. 

Deomore  Observatoiy. 
BAnrESTiLLB,  Ohio. 

Olney  Observatory. 
Battle  Cbeek,  Michigan. 

Hi^h  School  Observatory. 
Bkloit,   TTticonsin. 

Smith  Observatory  of  Beloit,  College. 
Bbooextn,  New  York. 

Private  Observatory  of  Mr.  V).  T.  Gregg. 
Private  Observatory  of  Mr.  James  W.  Ward. 
BtTFPALO,  New  York. 

Private  Observatory  of  Mr.  Henry  Afills. 
CAMBRrDOE.  Maasachmetlit. 

Private  Observatory  of  Mr.  E,  L.  Trouvelot. 
The  Astronomical  Observatory  of  Harvard  College. 
Caubbxdoeport,  Massachutettt. 

Private  Observatory  of  Mr.  E.  >F.  Sawyer. 
CttlCLQO,  JUinoia. 

Dearborn  Observatory. 
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Cincinnati,  Ohio. 

Cinciiiiiati  Observutorj'  (at  Mount  Iiookout). 
Ulinion,  JVetf  York. 

LitcbltelO  Observntorj'  of  Hnmilton  College. 
Columbia,  Muaouri. 

Tbe  Laws  Observatory,  Uaiversitj"  of  the  State  of  Miasonri. 
COMTMBCS,  Okio. 

Priviitu  Observatory  of  R.  W.  McFarlaue. 
('RETK,  yebragla. 

Boswcll  Observrttorj-  of  Doane  College. 
Dubuque,  Iowa. 

Dubuque  Observatory. 
Eabton,  Feniuylvania. 

La  Fayette  College  Observatory. 
Elizabetd,  Neic  Jersey. 

Observatory  of  Mr.  Cliarles  W.  Plyer. 
Due  West,  Swth  Carolina. 

Aatrunomical  Observatory  of  Ereklne  College. 
FoRDHAM,  New  York. 

Private  Observatory  of  Mr.  Meiklebam  (rernoved  to  RrvEBDAi.E, 
Neic  York). 
FoET  Dodge,  loica. 

Private  Observatory  of  Mr.  F.  Hess. 
(lEOEGETOWN,  IMstrict  of  Columbia. 

Observatory  of  GeorgetowD  College. 
Glasgow,  Mixsouri. 

Morrison  Observatory. 
4iREENCASTLE,  Indiana. 

McKiiii  Obsecviitory. 
Hanovki:,  Netc  Hampshire. 

ShaLtuck  Observatory. 
liASTIKQS,  Sere  York. 

Private  Observatorj-  of  Mr.  Henry  Draper. 
Haverpokd  College,  Pennsylvania. 

Haverford  College  Observatory. 
Hudson,  Okio. 

Hudson  Observatory. 
Iowa  City,  Iowa. 

Private  Observatory  of  Mr.  C.  W,  Irish. 
Lahsing.  MickigoR. 

ytate  Agricnltural  College  Observatory. 
LiNWOOD,  Ohio. 

Private  Observatory  of  R.  S.  McClure. 
Lawrench,  Kansas. 

Observatory  of  the  Kansas  State  UDiversity. 
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The  WaBhbiirif  Obaervntory. 
MoDNT  Hamilton,  California. 

Lick  ObserTutory  (Lick  AHtranominal  Department  of  the  Univer- 
sity of  Californiti). 
Mount  Lookout,  Ohio. 

Gincionati  Observatory. 
HiDDLETOWN,  Gonneeticut. 

Observatory  of  Wesleyaii  Oollejoe. 
Nashville,  Tenneaete. 

Private  Observatory  of  Mr.  B.  E.  Barnard. 
Sbw  Bbunswick,  A'ew  Jersetf. 

Obsi>r\'atory  of  Kiitgers  Cullege. 
Nkw  Haten,  Connecticut. 

Winchester  Observatory  of  Yale  C'ollege. 
New  Obleans,  Louiittana. 

Observatory. 
Nrw  Windsor,  Illinois. 

Private  Observatory  of  Mr.  Edgar  L.  Larkin. 
Nbwington,  Connecticut. 

Private  Observatory  of  Mr.  D.  W.  Edgeeonib. 
New  Tork,  jVeir  York. 

Oolambia  Cullefie  Observatorj'. 
Private  <)hserriitory  <>f  Mr.  Ij.  M.  Riitherfiinl. 
NoBTHFiELD,  Minne»ota. 

Cark-ton  College  Astronomical  Observatory. 
Omaba,  Kibraska 

Creigbton  ColleRe  Observatory. 
Oxford,  Miiisiii»ippi. 

Observiitory  of  The  University  of  Mississippi. 
Phelps,  AVir  York. 

Retl  lioiiKe  Oliser\'alory. 
Philadblphia,  Pennsylvania. 

Central  High  School  Observatory. 
PoDGBKEEPSlEj  Xeir  York. 

Va*»i»:ir  College  Observatory. 
Phikceton,  yeic  Jersey. 
Halstead  ttbservatory. 

Observatory  of  the  John  0.  Green  School  of  Science. 
Pbovidencb,  Rhode  IilanS. 
Seagrave  (Observatory. 
BiTKBDALE,  New  York. 

Private  Obser\'atory  of  Mr.  William  Heiklebam. 
KocHESTEB,  Neir  York. 
Wanier  Observatory. 
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Haint  Louis,  Missouri. 

ObBervatoiy  of  WasliingtoD  llnivei-aity. 
8an  Jos^,  California.    {See  Moant  Hamilton.) 
South  Bethlehem,  Penn^lvania. 

Sayre  Observatory  of  Ijeliigb  University. 
South  Hadley,  Massachuaetts. 

Observatory  of  Mount  Holyoke  SetDinary. 
Spigeland,  Indiana. 

Private  Observatory  of  Mr,  William  DawBon. 
Taeeytown,  Jfew  TorJe. 

Private  Observatory  of  Mr.  Cliarlea  Rockwell. 
Trot,  Jfew  York. 

Williams  Proudfit  'Jbaervatory. 
TJHiVBneiTY  OP  VmoiMA  PosT-OPFiOE,  Virginia. 

Leander  McCormick  Observatory. 
Yetay,  Indiana. 

Private  Observatory  of  Mr.  CIiarlcH  G.  Boeroer. 
Washinoton,  Diftriet  of  Culuntbia. 

United  States  Nav^  Observatory. 
Wbbt  Point,  New  York. 

West  Point  Observatory. 
WiLLETS  PoiHT,  Seu)  York. 

Field  Observatory,  Engineer  Sebool  of  ApplioatioD. 
WiLLiAHSTOWN,  Mossoehtisetts. 

WilliamstowD  Observatory, 
Tpsnjkirri,  Miekiffon. 

State  Normal  Scbool  Observatory. 

II.— FOBEION  OBSERVATORIES. 
Abbbdeen,  Scotland.    (See  Dun  Eclif.) 
ABEIAide,  South  Australia. 

Observatory  Branch  of  PnM  and  Teleprspb  nepartment. 
AlgiebS,  Algeria. 

Observatoire  National. 
AXTONA,  Prussia. 

Stemwarte  (transferred  to  Kiel,  Prussia). 
Antwebp,  Belgium. 

Obaervatoire. 
ABMAan,  Ireland. 

Observatory. 
ASHUBST,  England. 

Observatory. 
Athens,  Greece. 

Observatoire. 
Bahbebo,  Bavaria. 

Stemwarte. 
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Babel,  Switzerland. 

PhysikaliscbeB  Institnt  "BeriioalliaDiiin.<* 
BisssB  PTR:£it£E8,  France. 

11.  d'Abbadie'8  Observatoire. 
Bbdpobd,  England. 

Observatory. 

Bbnakes,  India, 

Observatory. 

Bekobn,  Norway. 

Naval  Observatoty. 
Berlin,  Pruuia. 

K8niglich«  Cniversitftts  Sternwarte. 
Bken,  Switzerland. 

Stern  wart«. 
Bilk,  Fruwia.    (See  DUsseldorf.) 

TellnriHcbeH  Observatxiriam. 
BtBB  CA8TLB,  Ireland. 

Pareonatown  Observatui-y. 
BLBNHEDfB  PARK  (Oxford  County),  EngUind. 

Observatory. 
BoiJOTA,  United  States  of  Cohtrbia. 

Observatorio  ABtron6mico  Kaciooal. 
Observatoire  FlammarioD. 
BoLoaiTA,  Italg. 

Oaservatorio  Astronomico. 
Bombay,  India. 

Government  Observatory  at  Oolaba. 
BoKN,  Pnusia. 

Uoiversitfttfl  Stemvarte. 
Bootheamp  (near  Kiel),  Pntasia. 

Sternwarte  des  Herro  Katnnierherr  von  Billow. 
BoRDEAVT,  France. 

Observatoire. 
Bbehkn^  Germany. 

Observatorinm  der  Naviirations  Schnle. 
Sternwarte  des  Herm  Olbere. 
Bbeslau,  Pnusia. 

KoDiglidie  Universitfits  St«ruwarte. 
BsuBSEO^  Belgium. 

Observatoire  Boyal. 
Bbbst,  France. 

Obeervatoire. 
Budapest,  Hungary. 
Polytechniknm. 
K-  Uog.  Ceatral  Anstalt  fOr  Meteorologie  iind  Rnlnim 
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BuKAUEST,  Boumania. 

UniversMts  Stemwarte. 
Bushy  Heath,  England. 

Observatory. 
Oadiz,  Spain.    (See  San  FernftDdo.) 
Oaieo,  Egspt. 

Observatoire  Kb6divial. 
Oahbbidob,  England. 

Cambridge  Observatory. 
Oape  Town,  Africa. 

Royal  Observatory,  Cape  of  Good  Hope. 
Catania,  Italy. 

Observatory  on  Monot  Etna. 
CARL8BUBG,  Sunffarj/. 

Stemwarte. 
Cuapultepeo,  Mexico.    (See  Tacubaya.) 
CHBisTiANiA,  Norway. 

dDiveriilUits  SterDwarte. 
ChubI'B,  England. 

Private  Observatory.     (Ceaaed  to  exist.) 
CoiHBBA,  Portugal. 

Observatorio  Uagnetico-Meteorologico  da  UuivcisidHde  tie  Co'lni- 
bra. 
CoLLuoHET,  Ireiand.    (See  Markree.) 
CoLoaNE,  Prutsia.    (3ee  KSIu.) 
Colombo  (Ceylon),  Aaia. 

Private  Observatory  of  Mr.  Oreeu. 
Constantinople,  Tnrlcey. 

Observatoire  (ordered  to  be  erected,  l>.v  the  iSiiltHii). 
Copenhagen,  Denmark. 

Uoiversitets  Astronomiske  Observatoriiuti. 
Cordoba,  Argentine  Republic. 

Observatorio  Nacioaal  Argfutioo. 
CoBK,  Ireland. 

Observatory  of  Queeo's  College. 
Cuacow,  Atistria.    (See  Krakau,  Aimtria.) 

Cbonstadt,  Ru^itia.    (See  Kroiir<ht:td,1ti)s8JH.) 
CitoWBOROUGH,  England. 

Private  Observatory  of  Mr.  CliArle»  Ijeecioii  I'riiice, 
CzBRNOWiTZ,  Austria. 

Physikaliscbes  lostitut  der  K.  K.  Fi'auz  .loscjiim  LTiiivei-HitHt. 
Danzig,  Pruesia. 

Observiitorium  der  Naturforscbenderi  tJe3e!l;«:liaU. 
Ubbpt  (IJorpat),  Russia. 

liuperatorskaia  Astrouomicheskoia  Obserxatoriti. 
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Veesdeh,  Saicony. 

ESiiiglicbm  Mathematiach  PhysikuliM^bvii  luatitat. 
Sterowarte  des  Horrn  K.  vou  Eogelbardt. 
StcfDwarte  des  Herm  Dr.  Ilugo  (}uericke. 
Dkontheim,  Sorwag. 

Observatorioin. 
DuBLDi,  Ireland. 

Dansiuk  Observatory. 
Dttn  Echt  (Aberdeen),  Seottmid. 

Dan  Echt  Observaiory. 
UUBHAH,  England. 

•  University  Observatory, 
UussKLDOBF,  PruiHa. 

Sternwarle  {formerly  at  Bilk,  near  Dttsseldorf). 
Edinbubqb,  Seotiand. 
Boyal  Observatory. 

Ben  NeirB  Observatory.  « 

Bblad,  Sungarg. 

Stemwarte. 
Blsfleth,  Qernumy. 

Observalorinm  der  NavigatioiiB  Schule. 
EKATHEBiNEBODita,  Ruaaio. 

Mafnietnaia  e  Meteorologicbeskaiit  Obnervatoria. 
Plobbi«ce,  Italy. 

Beal  Oi'serratorio  Aatronomico  di  Fin-uze  ad  Arcetri. 
Osservatorio  del  K.  Mnaeo. 
Osservatorio  Meteorologico  ile!  R.  Miiseo. 
i»88erTatorio  di  San  Giovaniiiiio  (XimenUino). 
FicANKPOBT,  a.  M.,  Prussia. 

Sterawarte  des  Herrn  Dr.  Epstein. 
F'UNCHAL,  Madeira. 

Observatory. 
(lAi^TZ,  Roumania. 

Private  Stemwarte. 
Gkheta.,  Steitzeriand. 

Observatotre  de  Oenftve. 
Ubroa,  Italy. 

Osservatorio  della  R.  University. 
UBOB6ETOWT4,  British  Gviana. 

Observatory. 
(iLASoow,  Scotland. 

Obeervatory. 
<iOHi.is  (near  Leipsdg),  Saxony. 

Stemwarte  des  Herm  Angnst  Auerbmsb. 
<ioTMA.  Germany. 
Stemwarte. 
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CMJiTiNaxN,  Pnuaia, 

KoDiglicfae  Stemvarte. 
Geaz,  Austria. 

Pbyaikalisches  lustitat  der  k.  k.  Oai-I  PraDzens  TTmTeraitftt. 

Uiiiversitftts  Sterowarte. 
<iBBENWICH,  England. 

Royal  Observatory. 
Habana,  Ottba. 

Observatorio  del  E.  OoUegio  de  Belen. 
Halifax,  England. 

Bermeraide  ObsArvatoiy,  Skircoat. 
HA3fBUBO,  Germany. 

Iforddeatecbe  Seewarte. 

Steniw&rte. 
HBLsntap^BS,  Finland. 

Astronomiske  Obserratortet. 
Heb^nt,  Bungary.       • 

Obeerratoriam. 
HONO-Kona,  China. 

Obserratory. 
INNSBRDOE,  Austria. 

Physikaliscbes  Inetitat  der  k.  k.  Leopold  Franzens  CTniTersltftt 
IPSWIOH,  England. 

Orwell  Park  Observatoty. 
Jena,  Oermany. 

Stern  warte. 
Kaloosa,  Hungary. 

Sternwarte. 
Eablbbtjhb,  Baden. 

Oroesfaersogliohe  Sternwarte. 
Kaban,  Euuia. 

Observatoria. 
Eensinotoh,  England. 

Observatory. 
E^w,  England. 

Observatoiy. 
Khabkoff,  Buitia. 

Observatoria. 
Kiel,  Pruaaia. 

Koniglicbe  Sternwarte. 
KiEFF,  Russia. 

ObRervaturia. 
EiLMABNOOK,  Scotland. 

Observatory. 
Klattsenbubg,  Hungary. 

Steruwarte. 
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KjGdenhatn,  Denmark.    (See  Copenhagen,  Denmark.) 
E6ln.  Pnutia. 
Stem  war te. 
EuNiosBESa,  Prussia. 

Dniverflit^tB-Steniwarte. 
KeaeAU,  Austria, 

K.  k,  TJniv-ersitats-Sterowarte. 
KREMSMewsrEE,  AvatHo. 

tilirnwarte  der  Benediktiner  Abtei. 
Ebokstadt,  Russia. 

Morskaia  Astrouomiscbeskaia  ObserTatoria. 
CompasBuaia  Obaervatoria. 
Leiden.    (See  Leyden.) 
Leipzig,  Saxony. 

DniveraitatsSternwarte. 
StFi-Dvarte  deB  Heirn  Dr.  Uudolf  EngelmaDn. 
Lexbebo,  Austria. 

Steniwarte  der  Tecbnischen  Hochschnle. 
I-EYDEN.  Holland. 

Rij  kn  O  bserra  toriam . 
Lktton,  Eiigland. 

Bnrclay  Observatory  (private). 
LifeGE,  Belgium. 

National  Observatot?.  (t) 
Lisbon,  Portugal. 

Real  Observatorio  AstroDomico  de  Lisboa  (Tapada  da  ^ada). 
Ubservatorio  dn  Marinba. 

Obsert-atorio  Astronomico  nu  Escola  Polytecbnica. 
[.ITBBPOOL,  England. 

Obtien'atory,  Birkenliead. 
ix>Ni>ON,  England. 

Tulse  Bill  Observatory. 
LoDTAiN,  Belgium. 

Observatoire  de  M.  le  Doctenr  Terby. 
LfBECK,  Oermany. 

Steruwarte. 
LccKKOW,  India. 
'  Observatory. 
tnm,  Sweden. 

Land  Observatoriet. 
Lyon,  France. 

Observatoire  Aetronomiqae  et  MStfiorologiqoe. 
Uadbas.  India. 

Madras  Ubservatory. 
Madrid,  f^ain. 

Observatorio  do  Madrid. 
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Manila,  Philippine  Iglandn. 

Obeervatorio  del  Ateiieo  Muuivipal. 
Mannhbih,  Badm. 

Grossherzoglicbe  Sterowaite  (trausferKtl  to  Karltiruhe). 
Maeburo,  Oermany. 

Stern  warte. 
Mabkbee,  IreUMd. 

Markree  Observatory. 
Mabseilu:,  France. 

Observatoire. 
Melbourne,  Victoria,  AuntraUa. 

Melbouroe  Obaervatory. 
Mbudon,  France. 

ObHerTiitoire  d'Astrouomie  Pbysiqae. 
MKxrco,  Mexico. 

Ubservatorio. 
MtLAH,  Italy. 

B.  Osservatorio  Aatrouoiui<:<>  di  Br^m. 
MoDENA,  Italy. 

Osservatorio. 
MONOALIEBI,  Italy. 

Osservatorio  del  B.  Collegio  Carlo  Alberto. 
MONTBEAL,  Canada. 

McGill  College  Observatory. 
MONTSOURIS  {Paris),  France. 

Obaervatoire  de  Mootsouris. 
Moscow,  Russia. 

Observatoria. 
MOnchen  (Mnnicb),  Bacaria. 

Kouiglicbe  SberuwHrte,  Bo^eubaasen. 
HIiTNSTEE,  Prussia. 

Stemwarte. 
Naples  (Napoli),  Italy. 

R.  Osservatorio,  Capo  di  Monte. 
Natal,  8.  Africa. 

Natal  Observatory. 
Nbuchatbl,  Switzerland. 

Observatoire  Cantonsle. 
Nice,  JVance. 

Observatoire. 
NiroLAEP,  Bvsaia. 

Nicolaevskaia  Observatoria. 
Nottingham,  England. 

Private  Observatory  of  Mr.  Thomas  W.  Bush. 
Odessa,  Russia. 

rtrpriiwarte, 
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Open,  Bwiigary.    (See  Badapest,  Hungary.) 
O'Gtau.a,  Snngary. 

Astro- PbysikaliBches  Obsflrratoriuin. 
Olhutz,  Amtria. 

Steniwarte  (discoDtiDaed).    , 
OxFOBD,  England. 

Badcliffe  Observatory. 
Savilian  Observatoiy. 
I'ADOVA  (Padua),  Italy. 

Osservatorio  Astronoiuico  dell'  Universiti. 
rALERMO,  Italy. 

B.  Osservatorio. 
I'ABAMATTA,  New  South  Walen,  Atmtmlia. 

ObBervatoty  (transferred  to  Sydney,  A'crr  ,Smil/i  Waies). 
I'ABIS,  France. 

Ubserratoire  National. 
Pabha,  Italy.  . 

K.  Oaservatorio  A8trouoml€4>. 
Pabsonstotto,  Ireland.    (See  Birr  Uustle,  Irelsiinl.) 
Pekim,  China. 

Obserratory  of  the  Imperiul  BuHaiau.Euibiutsy. 
Pisa,  Italy. 

Osservatorio. 
Plonsk,  Russia. 

Observatory  of  Dr.  Jederzejewitz. 
FuLA,  Augtria. 

Nantisches  Observatoriom. 
Poet  Louis,  MauriUKs. 

Royal  Alfred  Observatory. 
PoBTSMOUTH,  England. 

Observatory. 
PoisDAM,  Frussia. 

Astro-PbysikaltBehes  Observstoriain. 
Pbag  (Pragne),  Austria. 

K.  k.  Univeraitlite  8t«mwarte. 
Pnx^iiTO,  Bnssia. 

Nicolaevskaia  GHavnaia  Observatoria. 
Prv-i.E  DdUB,  JVanM. 

Observatoire. 

QtTBBBc,  Canada. 

Obsen'atory. 

Quito,  Ecwtdor. 

Observatorio  del  Oolegio  Naolonat. 
KiCHMOND  (Snrrey).  England. 

Kaw  Observatory  of  the  Royal  Society. 
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Rio  de  Jakbibo,  Braail. 

Imporial  Nanticsl  Obaervntory. 
KoHB,  Italy. 

Osservatorio  AstroDomtco  «lel  Oollvgio  Bomanow 

Osservatorio  Capitolino. 
Kuf^BY,  Englaad. 

Temple  Observatory. 
HftNasDOEP  (near  Bonn),  Prussia. 

^ternwarte. 
Saint  Cboix,  Antilles. 

Observatoire. 
St.  John's,  New  Brwumtik. 

Observatory, 
Saigon,  French  Coekin-Ckma. 

Observatoire. 
San  Fbbnando,  <Spatn. 

InBtituto  y  Obaervatorio  de  Mikriuu  de  San  Fernando. 
Saktiaoo,  Chile. 

Obeervatorio  Nacioual. 
SCHWXBiK,  Mecklenburg. 

Oeodetischea  Observatorium. 
Senptbnbbbg.  Bohemia. 

Steriiwarte  deft  Baron  Ferixti  (cea-sed  to  exiat). 
Slough,  England. 

Observatory. 
South  Kilwobtb,  England. 

Observatory. 
Speyer,  Bavaria. 

Steriiwarte  deu  K5iii;;liclr<^n  LyceuiuH  (ueiased  to  exist). 
St.  Helbna,  St.  Helena. 

Observatory. 
Sr.  Petebsbueg,  Rmsia. 

Observatoria  Akademii  Naak. 

Zeiitraluaia  Fisitcheskaia  Observatoria. 
STABPIELD,  England. 

Observatory. 
Stogebolm,  Sweden. 

Observatoriam. 
Stohthcbst  Collkgk  (near  WLiilley),  England. 

Stouyliorst  College  Observatory. 
Stbassbueg,  Qermany. 

Stern  warte, 
Stdnbt,  Neip  SoKtk  Wales,  AuMtraUa. 

Government  Observatory. 
Taodbaya,  Mexico. 

Ubservatorio  Astrondmieo  NAioual  Mexioano. 
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TArHEBNT,  Rmaia. 

Observatoire  AstroDomiqae  et  Physique  de  Tachkeot. 
TiFLls,  fivasia. 

Observatoria. 
ToKio,  Japan, 

OlMervatory  of  the  Daigaku. 
ToBlNO  (Tnrin),  Italy. 

Regio  Osaervatorio  dell'  U Diversity. 
Toulon.  France. 

t>b8ervatoire  de  la  Harine. 
Toulouse,  France. 

Observatoire  de  Toulouse. 
Tketandbom,  Iridia. 

His  Higbuess  tbe  Malia  Kajab's  Obs'erratAry. 
Tbizstb,  Austria. 

AstrODomisches  und   Meteorologisclies  Ob>ervatorinm   der  k.  k. ' 
yaatischeu  und  Haudels  Akademie. 
TuNBElDGK  Weixb,  England.     (See  Cronr.bonm^^b,  EnglaDd.) 
Twickenham,  England. 

Observatory  of  Mr.  Hind. 
Cpsala,  Sweden. 

Duiversitets  Observatoriet. 
Utkbcht,  BoUand. 
Obaervatorium. 
Vai^ncia,  Ireland. 

Observatory  of  tbe  London  Meteorological  Office. 
Varshava  (Warsaw),  Russia. 

Astronomicbeskaia  Obaervatoria. 
Vknice,  lUdy. 

Observatory  of  Uie  Naval  Institute. 
Vebona.  Italy. 

Osservatorio. 
TiEKSA,  Auttria.    {See  Wien,  Anstria.) 
ViLSA,  RuBtia. 

AjBtronomicbeskaia  Observatoria. 
ViTiXBS,  Frarue. 
Observatoire. 
Warsaw,  kustia.    (See  Varshava,  Russia.) 
WELLESaTON,  New  Zealand. 

Government  Observatory. 
Whalley,  England.     (See  Stouyburst  College,  England.) 
WiEK,  Aitttria. 

K.  K.  Fuiversitats  Stemwarte  in  Wahriug. 
^ternwarte  der  Technisclien  Hochscbule. 
Sternwarte  des  Heirn  Prof.  Dr.  Th.  von  Opiwizer, 
ObeervatoriuDi,  Hohe  Wart«, 
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Wij.LiAMSTowN,  Victoria. 

ObsiTViLtory  (tniosferrcd  to  MelboarQe). 

Wn.HELMSHAVEN,  PtUggia. 

Kainierliclit-  Mariiiv  Steriiwarte. 
Windsor,  Aw  •'<uMtk  »'«/«». 

Obsprvatory  of  Mr.  John  Tebbot. 
ZiKAWKi,  China. 

Observatory. 
ZiiEicu,  Hwiteerland. 

Steriiwarte  dee  SchweizeriscbeD  PolyteohnikDms. 
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By  C.  G.  RocKWOOD,  Jh., 
•r  0/  MathanaUm  in  Me  ColUge  of  ync  JtTKcg.  Prtniwfon,  .V.  J. 


In  conseqnence  of  the  early  pablication  of  this  Bummary  it  has  btteii 
impoesible  to  make  it  as  full  ae  the  aothor  had  intended,  especially  wiili 
respect  to  foreign  publications.  In  its  preparation  the  following  have 
Ijeen  carefully  examioed,  viz :  Science,  vole.  T,  VI ;  Nature,  vols,  xxxi, 
xxxu ;  Amtriean  Journal  of  Sciaux,  (III,)  vols.  XXIX,  XXX ;  CompU-i 
Bendus,  vols,  c,  01;  La  Nature,  13th  year,  vols,  i,  ii  j  HAstromimie,  4th 
year;  Seu  Jahrbuck  fur  Mineralcgie,  etc,  1885;  Tranta^stiona  Seiamo- 
logi4xxl  Bocietg  of  Japan,  vol.  Tin;  Prooeedingt  American  AsaodatifU 
for  Advancement  of  Science,  voL  xxxui.  In  respect  to  these  the  bibli- 
ograpby  may  be  regarded  as  complete,  and  all  importaut  ut'tiok-»  tii-e 
iioticed  in  the  summary.  Other  periodicals  and  books  have  been  con- 
tultfd  as  opportunity  offered,  bnt  withoat  a  full  examiuatiou.  The 
bibliography  attached  to  the  present  Bummary  also  contains  ^oue  titles 
«bic]i  properly  should  have  been  ioclndcd  in  tbat  of  last  year,  but  which 
batl  not  then  come  to  the  author's  notice;  and  in  like  manner  omissions 
iu  the  present  list  will  be  supplied,  eo  far  as  possible,  in  a  future  issue. 
Hie  subject-matter  will  be  arranged  under  the  following  heads : 

Vulcanologg. 

Volcanic  phenomena  of  1885. 
Volcanic  phenomena  of  previous  years. 
Oaosee  of  volcanic  action. 

Seiemology. 
Earthquakes  of  1885. 
Earthquake  lists  of  1884. 
Earthquake  catalogues  of  previons  years. 
S(nd.v  of  earthquakes. 

Seinmometry. 
Inntrameattf  and  their  records. 
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VULCAKOLOGY. 

The  TOloaoic  activity  dnriog  1886  continued  to  be  of  a  very  moderate 
character,  as  had  been  the  case  in  1884,  and  again  the  East  Tndieo  ap- 
pears to  have  been  the  scene  of  its  moat  violent  development. 

In  April,  1865,  the  state  of  Krakatoa  caused  some  anxiety,  as  subter- 
ranean sonode  were  heard  in  the  neighborhood  day  after  day,  but  no 
oatbreak  occurred.    {Mature,  xxxn :  161.) 

On  April  17  and  18  a  violent  ernptiob  of  Smera,  th*^  largest  and  most 
active  volcano  in  Java,  occurred,  by  which  the  side  of  the  mountain  for 
one-third  of  the  way  down  was  described  as  burst  open  and  emitting 
lava  and  mnd.    {Xature,  xxxn:  101.) 

Several  other  Javanese  volcanoes  also  manifested  signs  of  af;Civit.v. 
which  was  again  further  reported  as  recurring  in  June  and  July,  es- 
pecially by  another  eruption  of  Smern  on  July  8  and  9.  Accounts  of 
these  eruptions  are  meager  and  vague,  bat  they  apparently  involved 
the  destruction  of  many  coffee  plantations,  and  some  loss  of  life.  {Ifa- 
ture,  xxxil;  401 ;  La  Nature,  n:  102.) 

On  May  2, 1886,  lava  began  to  flow  from  a  rent  in  the  side  of  tbe  cone 
of  eruption  of  Vesuvius,  and  continued  for  some  days.  According  to 
Johnston  Lavis,  who  visited  the  spot,  this  outburst  of  lava  did  iiot  iu- 
dicat«  any  great  increase  of  volcanic  activity,  but  was  simply  tbe  break- 
ing through  theconeofadike  which  had  been  in  process  of  slow  forma- 
tion during  several  years,  being  thus  a  repetitioD  of  what  happened  in 
December,  1881.  {Satun,  xxxn:  .55,  108.)  Tbe  lava  came  near  the 
station  of  the  mountain  railway,  but  did  not  damage  the  road,  altbongh 
its  use  was  interrupted  for  a  time.    {La  Nature,  i :  388.) 

On  the  morning  of  July  23, 1885,  an  eruption  of  Cotopaxi  ocoaired, 
with  considerable  emission  of  lava,  which  caused  some  damage  and  loss 
of  life,  but  it  is  not  yet  known  how  great.     {Nature,  xsxn :  376,  428.) 

Orewingb,  tbe  volcano  at  Bogosloff  Island,  was  seen  by  Lieutenant 
Stoney's  exploring  party  iu  the  summer  of  1885.  It  was  emitting  less 
smoke  thau  in  the  previous  year,  but  no  other  important  change  was 
noticed.     {Science,  vi :  279.) 

Advices  from  Alaska  in  the  summer  also  report  the  volcano  of  Cher- 
uabura,  or  St.  Angustin,  iu  Cook's  Inlet,  as  still  pouring  oot  amolte 
and  steam  from  innumerable  fissures.     {8ci«nee,  Ti:  96.) 

Tbe  New  Zealand  Herald,  of  If  ovember  3, 1885,  contained  an  account 
of  a  new  volcano  which  has  appeared  iu  the  Pacific  Ocean.  It  burst 
forth  on  October  12  or  13, 1885,  about  fourteen  or  fifteen  milea  oorlh- 
northwest  of  the  island  of  Honga  Tonga  iu  the  Friendly  Group.  It  was 
visited  on  October  14  by  a  party  from  Tonga,  and  was  found  to  have 
formed  an  island  two  or  three  miles  long  and  some  sixty  feet  Uig^h.  Aa 
it  was  in  continuous  erii])tion,  of  course  a  close  exii-mioatiou  was  im- 
possible. The  position  of  (Li^  new  volcano  is  in  latitnde  20°  21'  south. 
longitude  175°  26'  west.     {Science,  vii:  69.) 
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The  flret  part  of  Yerbeek's  Beport  on  the  Krakatoa  emptiou,  isuiu^d 
b;  die  Dotcb  East  Indian  OwemmeDt  (Batavia,  1884),  dealt  witb  the 
prior  hiatory  of  the  island  and  the  events  of  the  oatastrupIicitHelf,  leaving 
to  the  second  part  the  scientific  results  of  the  investigation.  The  edi- 
tor examined  1,300  reports  of  eye- witnesses,  and  hbs  endeavored  from 
Utem  to  construct  a  chronological  statement  of  the  events  preceding  and 
icwmpanying  the  eruption.  (Nature,  xxxi;  279.)  The  second  part 
bu  now  been  completed,  and  has  fully  realized  the  expectations  raise<l 
by  the  publication  of  the  first  part.  It  tx>nt4in3  twenty-five  colored  draw- 
ings and  forty-three  maps,  and  reflects  the  greatest  credit  not  only  on  the 
author,  but  ou  the  Dutch  Indian  Government  which  sent  him  to  study 
the  causes  and  effects  of  this  catastrophe,  and  which  so  efficiently  aided 
bim  Id  the  work.  A  few  of  his  conoloeions  may  be  mentioned  here. 
Krakatoa  lies  at  the  intersection  of  three  fissures  in  the  earth's  crnst, 
and  the  earthquake  of  September  t ,  1S80,  which  damaged  the  ligbt-boase 
OD  Java's  First  Point,  probably  affected  the  Sonda  fissure  and  focilitAted 
tbe  entrance  of  greater  quantities  of  water  to  the  volcanic  furnace  be- 
DFatfi.  Here  may  be  found  the  remote  cause  of  the  outburst  of  1883. 
He  geology  of  Kxakatoa  is  presented  by  two  maps  and  foor  sections 
Bbowing  diGfereut  stages  of  its  development,  the  formation  of  the  peak 
Kakata  by  a  lateral  eruption,  the  addition  of  tiie  two  parasitic  cones  of 
DmiftD  and  Perbvewatan,  and  finally  their  destruction  by  the  explosion 
of  1883.  The  first  throe  stages  antedate  any  autlieotic  records.  In  the 
last  stage  Perbvewatan  became  active  in  May,  1883,  Danan  joined  it  in 
June,  and  in  August  both  these  with  half  of  Bakata  were  destroyed  and 
aie  now  covered  by  the  sea.  Portions  of  the  pumice  from  the  eruption 
were  carried  westward  to  the  coast  of  Africa.  Another  jiortiou,  after 
floatiQg  for  mouths  in  the  straits,  was,  in  I8S4,  driven  eastwud,  and  in 
1885  was  encountered  in  the  Pacific  Ocean  near  the  Caroline  Islands. 
{Satitre,  xxxi:  288.)  The  author  expected  that  this  might  reach  the 
west  coast  of  America  early  in  1886.  The  distance  to  which  the  explo- 
uoDs  were  heard  ia  Ulastrsted  by  a  map,  and  the  cnrioos  fact  that  certain 
debonations  were  heani  at  distant  places  and  got  uoticed  at  nearer  ones 
is  attributed  to  the  presence  of  a  dense  ash  cloud  surruuuding  the  peak 
ud  checking  the  transmission' of  sound  through  the  lower  atmosphere. 
About  seventy  pages  are  devoted  to  a  discussion  of  the  atmospheric  wave 
which  made  thecircnit  of  the  globe.  With  the  aid  of  accurate  barogriuus 
&om  Sydney,  !N.  S.  W.,  and  from  Batavia  he  was  able  to  calculate  the 
hour  of  the  greatest  explosion  and  origin  of  the  wave  as  10  hours  2  miu- 
■tes  a.  m.,  Krakatoa  time.  Forty  places  are  named  where  the  passage 
of  the  air-wave  was  recorded  by  barometers.  Treating  of  changes  in 
the  sea  bottom,  he  says  the  northern  part  of  Krakatoa  is  now  covered 
hy  the  sea  to  a  depth  of  200  to  300  meters,  and  within  the  ring  of  islands 
which  are  fragments  of  the  old  crater-ring  an  area  of  11  square  kilom- 
eters has  subsided.  Ootside  these  islands  also  the  sea  is  dee|>er  than 
formerly  over  an  area  of  34  square  kilometers,  so  thai  in  all  there  has 
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explosion,  aDd  there  was  no  otber  volcanic  eraptioD  to  whicb  it  could 
be  attribnteil,  its  conDeotion  witb  tbe  knovs  emptionu  of  Ometepec  or 
ofCotopaxi  or  witliisome  otherwise  annoticedBnbnianiieerQption  beings 
coDsidered  and  rejected.     (Jfature,  xxn:  483;  La  Stature,! -.362.) 

Hr.  Henry  Cecil  suggests  that  if  tbe  ByncbroniatD  of  these  noises  at 
Caiman  Brae  and  Krakatoa  is  admitted  it  does  not  follow  that  the  noise 
roH  propaj^ated  from  Krakatoa  ttarongh  the  globe.  Both  may  have 
oricinated  from  ,a  distarbance  taking  place  deep  within  tbe  earth. 
{A'oture  xxxi :  506.)  Similar  snbterranean  detonations  were  reported 
as  heaid  on  Angast  27  and  28  in  Sau  Domingo,  in  San  Salvador,  and  at 
Antioqnia,  in  Colombia.    (Compt.  Rend.,c:  1314, 1315.) 

Dr.  Fr.  Schneider,  of  Soerobaya,  has  diBcossed  {Jakrb.  E.  K.  Qeol. 
Heiduanat.  Wien,  1885)  the  volcanic  condition  of  the  Snnda  Islands  and 
tbe  Molnocas,  and  thinks  that  tbe  importance  of  tbe  Krakatoa  eraption 
has  been  greatly  overestimated.  Whether  in  the  extent  of  its  earth- 
quake circle,  the  anionnt  of  ashes  thrown  out,  or  tbe  distance  to  which 
tbe  ashes  were  thrown,  it  lias  been  mnch  surpassed  by  other  volcanoes 
of  Java,  notably  by  the  eraption  of  Temboro  in  1815.  After  discnssing 
the  probable  mode  of  formation  of  Java  by  the  junction  of  three  islands 
ooce  separata,  he  describes  in  some  detail  tbe  position  and  relations  of 
the  principal  Javan  volcanoes,  especially  in  relation  to  the  earthqnakes 
recorded  in  their  several  districfK. 

Prof,  J.Kiessliog,  of  Hamburg,  and  F.  A.  Forel  have  both  published 
vaJoable  papers'  ou  the  reddish  corona  al>ont  the  san.  Both  writars 
conclude  that  there  is  no  question  of  the  connection  of  the  ring  with  the 
fiunons  sunset  glows  and  of  the  origin  of  botb  of  these  phenomena  in 
the  dust  cloud  thrown  out  from  Krakatoa.    {Science,  Tl :  159.) 

J.  Denza  and  also  A.Boillot,  commenting  before  the  Paris  Academy  ou 
tbe  reappearance  of  tbe  songlows  in  the  summer  of  1885,  think  they  are 
not  doe  to  Krakatoa  dnst  hut  to  vapor  of  water.  (Compt.  Rend.,  ci ; 
1032.) 

In  Nature  there  is  figured  and  described  some  of  the  apparatus  by 
means  of  which  Professor  Kiessliog  produced  artificially  efTects  similar 
to  the  cloud  glows.  It  consists  essentially  of  a  glass  globe  through 
which  a  beam  of  light  from  a  heliostat  may  be  passed  and  within  which 
tbe  desired  condition  of  suspended  dust  or  vapor  may  be  produced. 
{Xature,  xisj :  439.) 

C.  E.  Duttou  describes,  &om  personal  observation,  tbe  appearance 
presented  in  the  snmmer  of  1885,  by  Feather  Lake,  Plumas  County, 
California.  This  was  thought  to  have  been  the  sceneof  the  most  recent 
rolcanic  eruption  within  the  limits  of  the  United  States,  stf^ted  by  J. 
B.  Trask  to  have  occurred  in  1850.  The  lava  emitted  forms  a  field  atwut 
three  and  a  quarter  miles  long  by  one  mile  wide,  with  an  average  thick- 
nes«  of  over  100  feet.  The  cone  of  scorise  and  lapilli  covering  the  vent 
ia  600  feet  high  and  of  extremely  [lerfect  form,  showing  as  yet  no  rain 
efcannclseven.     For  a  spiK^e  of  fonror  live  hundred  yards  from  it  the 
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trtes  were  all  killed  and  tbeir  fidleD  aad  partly  decayed  trunks  an  sdU 
lying  on  the  groand.  All  ai>pearsDces  ooufirm  the  dute  asBigned  by 
Traek,  altbongh  at  that  time  it  was  not  probably  seen  by  nuy  perHous 
bat  the  Indians.  '  {Scimee,  vi:  46.) 

George  Davidson  adds  to  this  «ca>antfi  of  smoke  seen  from  a  distance 
to  isane  {torn  Monnt  Baker  in  1864, 1858,  and  1870,  and  i<eenung  to  in- 
dicat«  eruptions  of  that  monntain,  bat  the  locality  has  not  been  visited 
tuid  ua  details  of  tbem  are  known.  It  is  not  impossible  that  still  other 
erideuces  of  recent  volcanic  activity  may  be  found  in  those  sections  of 
our  coantry  as  they  come  to  be  more  folly  explored.    {Sciencef  vi:  262 ) 

In  the  narrative  (vol.  i)  of  the  Challenger  Expedition  the  volcano  of 
Oamigain  Island,  which  burst  forth  in  1871,  is  described  and  a  plate 
given,  which  is  reproduced  in  Nature,  xxxn :  2S0. 

An  English  Parliamentary  blae  book  (Corea,  No.  3, 1885)  contaios 
a  description  by  Mr.  Oarles,  the  vice-consul  at  Seoul,  of  a  vast  lava  field 
in  Corea,  which  ia  s^d  to  exceed  even  those  in  Iceland.  (NeUure,  xxxu : 
403.) 

In  a  memoir  of  137  pages  printed  in  the  Fourth  Anunal  Report  of  the 
United  States  Geological  Survey,  Captain  Datton  gives  a  detailed  ac- 
count of  his  visit  to  and  examination  of  the  volcanoes  of  the  Sandwich 
Islands  in  1882,  and  applies  the  results  to  a  discussion  of  the  volcanic 
problem.  Beesaminestbe  various  tbeoriessaggested  by  different  writers 
to  account  forthepiodnction  of  volcanoes,  and  considers  what  new  light 
is  thrown  upon  each  by  his  observations,  but  does  not  pronounce  de- 
cidedly in  favor  of  any  one  of  the  theories  stated. 

At  a  meeting  of  the  British  Eoyal  Society  (April  16,  1885),  Prot 
Joseph  Prestwich  presented  an  interesling  paper  "On  the  agency  of 
water  in  Volcanic  Eruptions"  and  other  related  topics.    Admitting  as 
an  established  &ct  thet  the  vapor  of  water  plays  an  important  part  in 
many  volcanic  eruptious,  it  still  remains  an  open  question  whether  its 
agency  is  to  be  regarded  as  primary  or  secondary,  and  how  it  may  have 
reached  that  part  of  the  earth's  crust  where  its  force  must  be  exerted  to 
produce  an  eruption.    The  anthor  reviews  the  opinions  of  Daubeny  Mal- 
let and  Poulett  Scrope,  especially  of  the  latter  as  the  explanation  most 
generally  accepted  by  geologists.    This  holds  that  the  outflow  of  laT» 
is  caused  by  the  expansion  of  volumes  of  steam  generated  in  the  molteo 
mass  beneath  the  eruptive  orifice.    The  anthor  questions  the  possibility 
of  water  penetrating  the  solid  crust  of  the  earth  to  a  sufficient  depth  to 
reach  a  molten  magma  within,  finding  a  main  difficulty  in  thermo-<ly. 
namic  considerations  t-onnected  with  the  excessive  pressure  which  mnst 
resnlt  at  comparatively  moderate  depths  and  temperatnres.      £ut  the 
most  weighty  objection  to  the  theory  is  found  in  the  absence  of  any  dis- 
tinct relation  between  the  discharge  of  lava  and  that  of  vapor.      Then 
are  numerous  instances  in  the  history  of  Etna,  of  Santorin,  and  eapeci- 
ally  of  Manna  Loa  where  vast  discharges  of  lava  have  ocourre<|    not 
only  withoutsteara  explosions, bnt  with  almost  the  quiet ofa  water  spiiQv. 
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On  [he  other  band,  paroxysmal  eruptions  often  begin  with  a  violent 
bunt,  followed  by  a  seriee  of  expIosiooB,  with  bnt  little  extrusion  of  lava, 
mA  sometimes  with  abaolatel;  none  at  all,  only  scoris  being  emitted, 
UK  at  Cosiignlna  andKrakatoa.  The  anthor  wonld  accoant  for  thepn»- 
onee  of  great  qnaatities  of  water  in  some  ernptions  by  the  admission  of 
the  surface  waters,  or  sometimi^s  of  sea  water,  to  the  volcanic  duct  dur- 
ing; the  eruption  itself,  and  gives  diagrams  of  the  altered  water  levels 
about  a  volcano  during  aii  eruption  to  show  the  possibility  of  such  ad- 
oiiiMions.  Concluding,  tbeu,  that  water  plays  only  a  secondary  pu-t  in 
originating  volcanic  pbenomenn,  he  is  inclined  to  recur  to  tlie  old  by- 
poibeeis  of  a  comparatively  thin,  flexible  eartb-orust  resting  upon  a 
molten  sabstratum ;  bat  instead  of  adopting  anew  the  theory  of  a  fluid 
interior  to  the  earth,  which  physical  reasoning  has  shown  tobe  untenable, 
\iv  tbioks  the  phenomena  are  I>e8t  accounted  for  by  the  supposition  of  a 
tbiD  cmst,  resting  on  a  viscid  layer  also  of  no  great  thickness,  and  wrap- 
|)iiig  ronnd  a  solid  nnclens.  He  concludes  that  the  viscid  magma  thns 
ooQipressed  between  two  solid  layers  by  the  secular  contraction  of  the 
globe  in  i-xtinded  where  it  may  find  or  make  an  opening.  And  while 
ibu  extntvasation  of  lava  is  due  to  these  causes,  tbe  presence  of  vapor 
1^  Aov  ouly  to  the  surface  and  undergroimd  waters  with  which  f  he  lava 
uMDeH  in  contact  as  it  rises  tbrongb  the  volcanic  duct.  (Mature,  XXKt : 
593.) 

Siu^ilar  opinioua  as  to  the  part  played  by  water  in  volcanic  outbursts, 
and  the  source  from  which  tbe  water  is  derived,  were  expressed  before 
tlie  Ueologieat  Society  by  H.  J.  Johnston-Lavis.    {Nature,  XXXU:  69.) 

Tbe  (lificussion  of  the  theoretical  form  of  volcanic  cones,  begun  by  Pro- 
Tessor  Milne  in  1878  and  1879  {Ocoi.  Mag.),  is  renewed  and  carried  on  by 
George  F.  Becker.  {Am.  Jour.  Sd.,  ytctc  :  283.)  Milue  had  reganled  tbe 
problem  as  being  that  of  tbe  form  assumed  by  loose  materials,  cinders, 
aahes,  etci,  and  concludes  that  h  would  be  that  generated  by  the  revolu- 
tion of  a  logarithmic  curve  round  its  asymptote.  Bnt  Becker  regards  the 
aoantain  as  essentially  a  continuous  mass,  aud  deduces  the  equation  of 
tbe  curve,  which  by  its  revolution  will  generate  the  flniteunloaded  column 

of  "least  variable  resistance,"  for  which  he  finds  ?  =L.'L~L^.'.    This 

C  2 

na  special  case  of  tbeequatioD  w=A«~«+Bf^  which  he  has  elsewhere 

«faown  to  characterize  the  arrangement  of  sheets  of  rock  iu  a  complex 

faalt,  and  which  belongs  also  to  several  other  physical  phenomena.    On 

eonperiog  graphically  this  theoretical  curve  with  actual  outlines  drawn 

from  phott^raphs  of  volcanic  cones,  as  with  Fosiyama  aud  Kumagatake 

ID  Japan,  and  Hood  and  Fopooatapetl  in  America,  tbe  similarity  of  the 

Mvenl  outlines  is  at  once  evident. 

Velain's  book  "Les  Volcans"  is  briefly  reviewed  by  Captain  Duttou, 

atMlDg  the  contents  of  the  several  chapters,  with  cooimeuts  thereon. 

ftfcaMwe,  vi :  256.) 
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On  Fel)riiar7  16, 18S6,  the  French  Acttd^my  of  Sciences  ap|>ointe<l  a 
voinniitt«e  to  coosider  comtDanicatioDH  regarding  volcanic  and  t'eismic 
pheDomeua.  The  members  of  this  committeu  areMM.  Daubt^,  .Tamin, 
Hubert,  Foaqn6,  and  A.  Gaadry.     {Compt.  Rend.,  c :  438.) 

SEISMOLOGY. 

The  earthtjuake  of  January  2,  1885,  in  Maryland  and  Weet  Virfnnia 
was  atndied  by  Professor  Bockwood,  and  the  results  were  pabliNhed  in 
Seienee  (v :  129),  with  a  map  of  the  area  affected.  It  was  most  severe  iu 
tbe  soathem  part  of  Frederick  County,  Maryland,  and  affected  an  area 
of  abont  2,600  square  milet<,  whose  center  was  somewhat  south  of  Leex- 
borg,  Va. 

On  May  13,  1885,  and  following  d^ys,  a  destructive  earthquake  oc 
eurred  in  Cashmere,  and  the  series  of  shockB  was  renewed  at  intervals 
for  at  least  a  month  thereafter.  Many  villages  were  destroyed,  with 
the  formation  of  crevasses  and  landslides,  and  the  loss  of  life  reached 
3,081  persons,  besides  25,000  sheep  and  goats  and  8,000  cattle.  The 
nnmber  of  dwellings  destroyed  was  estimated  at  75,000.  The  Indian 
Government  sent  a  geological  surveyor  to  report  on  the  scientiflo 
aspects  of  this  catastrophe.     {Ifature,  XXXII:  207.) 

The  earthquake  which  has  attracted  the  most  atteulion  during  the 
past  year  occnrred  in  the  jirovinces  of  Granada  an'l  Malaga  in  Southern 
Spain.  It  was  made  the  subject  of  special  investigation  by  comniis- 
sioDS  appointed  by  the  Spanish  Goveromeut  aud  by  the  French  Acad- 
emy of  Sciences.  The  first  and  most  violent  shock  occurred  oa  the 
evening  of  December  25, 1884,  but  the  shocks  were  repeated  atft^neat 
intervals  through  the  n'mainiugdays  of  December,  and  through  Jana- 
ary,  1885,  and  even  iu  Manth  and  April  they  were  still  felt  occasionally. 
The  connection  of  this  earthquake  with  the  disturbed  geological  charac- 
ter of  the  Peninanla  was  discussed  in  various  places  by  J.  Macphersoo, 
A.  F.  Nogn^,  and  others,  and  most  interesting  results  were  reached, 
bnt  they  cannot  be  stated  with  sufficient  brevity  for  insertioD  here. 
(See  Comptes  Bendwt,  La  Nature,  NfOure,  de.) 

The  commission  appointed  by  the  Spanish  Qoverumeot,  as  aboTe 
meotioned,  made  a  preliminary  report  of  their  labors  and  conclnsioos  ap 
to  March  7,  1885.  [Bihliograpky,  No.  21.)  It  forms  a  pamphlet  of  lOT 
pages  octavo,  accompanied  by  two  reproductions  of  pbotograpbs  of  the 
destruction  caused  by  the  shock.  It  deals  quite  fully  with  thn  tuatter 
in  hand,  and  states  conclnsioos  which,  though  often  only  negative,  ai« 
yet  of  interest.  Beginning  with  a  statement  of  the  theories  I'ropoaed 
by  various  writers  to  accoant  lor  earthquakes,  it  proceeils  to  give  a  de- 
scription of  the  orography  and  hydrography  of  the  two  proWooefl  of 
Granada  and  Malaga,  and  then  devotes  tv-enly-ouf  pages  to  th*>  g^^^olo^ 
of  the  Name  district,  describing  in  detail  the  rock  formation,  with  tlwi 
location  and  direction  of  its  principal  fauIt-liDeu.  The  area  afiU^ctod  by 
the  earthquake  is  described  as  boimded  toward  the  north  t>y  MadzU 
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and  Segovia,  toward  the  weet  by  Cficeres  and  Hnelva,  toward  the  east 
by  Valencia  and  Mnrcia,  and  on  the  south  by  the  Mediterranean ;  bnt 
the  tremor  of  the  earth  was  also  indicated  by  instrameuts  even  so  for 
distant  as  Rome  and  Brasselaand  Wilhelmshaven.  (N^ature,  XXXI :  491.) 
ExamiDatioD  of  the  direction  of  the  cracks  in  the  ground  and  in  baild- 
ings,  as  well  aa  of  the  carves  of  intensity  estimated  according  to  the 
Bossi-Forel  scale,  leads  to  the  conclouon  that  the  focus  is  to  be  foand 
in  the  valley  of  Zaffiaraya,  where  the  greatest  damage  was  caased.  The 
latter  half  of  the  report  is  occupied  with  the  physical,  magnetic,  barom- 
etric, and  other  phenomena  attending  the  earthquake.  The  number  of 
buildings  injured  in  the  two  provinces  is  stated  at  17,178,  of  which  4,399 
are  classed  as  totally  destroyed.  The  injured  persons  nnipbered  746 
dead,  and  1,485  wonnded.  In  discussing  the  cause  of  this  earthquake 
the  commission  accepts  the  Italian  theories,  attribnting  earthquakes  to 
tJie  tension  of  the  vapor  of  water  in  the  subjacent  strata.  The  valley 
of  Zaffaraya,  indicated  above  as  the  probable  focus,  la  a  locality  where 
mncfa  water  gathers  and  easily  penetrates  beneath  the  surface,  and  to 
the  vapor  of  high  tension  produced  from  the  water  here  collected  in 
deep  lying  strata  are  attributed  the  forces  which  gave  rise  to  the  present 
earthquake.  The  commission  consisted  of  M.  F.  de  Castro,  J.  P.  Lasala, 
Daniel  de  Cort&zar,  and  J.  Gonzalo  y  Tario. 

On  March  2,  M.  Fonqa^  gave  to  the  French  Academy  a  pretimlnaty 
report  on  the  exploration  which  the  committee  under  his  obarge  had 
made  of  the  phenomena  of  the  Spanish  eartfaqnakes.  The  committee 
consisted  of  HH.  Fouqu^,  L^vy,  Bertrand,  Barrois,  O&et,  Eilitiu, 
and  Bergeron,  and  was  accomi>anied  by  M.  Breon.  This  flrat  commu- 
nication speaks  only  of  tbeir  jonmey,  the  facilities  afforded  by  the  Span- 
ish anthorities,  and  certain  phenomena  observed,  reserving  the  discus- 
ooD  of  theoretical  questions  to  another  time.    {Compt.  Bend.,o:  598.) 

The  full  reports  of  the  French  committee  may  be  found  in  Comptea 
Bemdu*  Tome  c,  and  besides  a  general  consideration  of  the  phenomena 
and  tbeir  cause,  they  inclnde  two  special  reports  on  the  geology  of  the 
district  by  members  detailed  for  that  purpose.  In  the  general  cou- 
clnaiona  reached  they  agree  with  the  Spanish  commission,  and  fix  the 
ceDtntm  in  an  elliptical  area  surrounding  Zaffaraya;  bnt  in  regard  to 
the  cause  of  the  disturbance  M.  Fouqn^  Miieots  the  theory  which  at- 
tribates  it  to  the  local  tension  of  water  vapor,  and  would  refer  it  rather 
lo  the  general  volcanic  forces  within  the  globe. 

The  Meteoroloffisehe  ZeiUchrift  for  February,  1885,  coiitaiued  a  uotice 
hy  Dr.  E^heobagen  on  the  effect  which  was  apparently  produced  by 
the  ADdalusiao  earthquakes  on  the  maguetio  apparatng  at  Wilhelms- 
tniven.  The  effect  seems  to  have  been  not  at  all  of  a  magnetic  charac- 
ter, bat  parely  mechanical,  the  delicately  suspended  magnets  acting  as 
tik-  pendalnm  of  a  seismoecope.  Attempts  to  draw  from  the  observed 
tineit  itoiue  infer^inoe  as  to  the  rate  of  propagation  ot  t\w  diHtnvbance 
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■wWi  ddpitted  of  valae  by  the  ODCeftAiaty  of  time  at  the  origin  in  An- 
dftlQBia.     (Nature,  XXXI :  491.) 

0.  W.  C.  FcobB,  in  his  twentieth  an  nual  report  (Min.  u.  Petrog.  Mitiheii^ 
18B6)  notes  the  dearth  of  volcanio  phenomeoa  in  1884,  there  being  noUi- 
ing  wortli;  of  mention  except  the  slight  activity  of  TeBavioB  and  Etna, 
and  of  St.  Angnstin  in  Alaska,  which  are  all  disposed  of  in  a  eingle 
page,  and  then  describes  the  earthqnakee  of  the  year.  His  report  men- 
tiona  123  shocks,  distributed  in  time  as  follows :  winter,  67  (December, 
19;  Jannary,28irebniary,10);  spring, 24 (March  13;  April,?;  May, 4); 
smamer,  21  (Jane,  5;  Jnly,  9;  August,  7);  antnmn,  21  (Septerabec,  8; 
October,  1 ;  November,  12).  On  fonrteen  days  two  or  more  places  were 
affected,  and  twelve  localities  were  shaken  on  two  or  more  dates.  This  , 
report  mentions  ooly  four  American  earthquakes  (March  25,  Aagost  10, 
September  18,  20),  Professor  Eockwood's  report  fortheyearnothavii^ 
been  received  by  Dr.  Fnchs  t>efore  this  was  printed.  Those  earthquakes 
deserving  iudividnal  mention  are:  March  24, 1884,  in  Upper  and  Cen- 
tral Slavonia,  where,  in  Diakovar  and  other  places,  unmerons  baildings 
sOfferM  injary ;  April  22,  in  England;  May  13,  in  Crevassa,  wh«re  a 
vhoreh  and  other  buildings  were  destroyed ;  May  19,  on  the  Persian 
Oalf,  in  which  200  persons  fell  victims  by  the  overthrow  of  their  hoasee ; 
Angost  10,  in  the  Eastern  United  States;  and  the  Spanish eartfaqoakei 
in  December.  In  regard  to  the  earthqaakes  in  Spain,  Dr.  Fnchs  dis- 
cnsses  at  some  length  their  relation  to  the  geological  stmctore  of  tiM 
Peninsula,  concluding  that  the  centrom  was  not  a  point,  but  alinepaz^ 
allel  to  thb  Sierras  Tejeda  and  Almijara.  He  differs  from  those  writers 
who  call  these  earthqnakesthe  most  important  in  Earope,  thinking  that 
of  the  earthqaakes  which  have  occurred  daring  the  last  ten  years,  thooe 
of  Bellutto,  1873,  of  Agram,  1880,  and  of  Chios,  1881.  are  of  equal  im- 
portance. An  appendix  mentions  Yerbeek's  book  on  Krakatoa,  and 
adds  to  his  own  previous  reports  170  earthqnake  dates,  80  for  1882,  90 
for  1883.  These,  however,  do  not  indicate  so  many  hitherto  unreported 
earthquakes,  as  many  of  them  refer  to  continuone  teries  of  light  shak- 
ings, and  others  give  additional  details  regarding  earthqaakes  already 
mentioned  in  his  reports  for  those  years. 

lu  his  Fourteenth  Notes  on  American  Earthquakes  (Am.  Jour,  Soi., 
TTTT :  426),  Professor  BockwoodhascoUected  the  records  of  earthqaakes 
for  1884.  The  Mat  confains  54  items, classified  geographically  as  foH<rw«: 
Canadian  Provinces,  6;  New  England,  0;  Atlantic  States,  6;  MisaiA- 
8ippiViilley,7;  Pacific  Coast,  21;  We8tlndie8,2;  Central  America  and 
Colombia,  3;  Tern,  2;  Urnguay,  1.  By  seasons  they  were:  winter,  12 
(Decomber,2;  Janaary,8;  February,2)}  spring,  16 (March, 8;  A.pril,7; 
May,0);  sammer,8  (June,4:  July,0;  August,4);  autumn,  19 (Septem- 
her,  4;  October,  6;  November,  10);  spring  and  summer  together,  23; 
autumn  and  winter  together,31.  Moat  of  the  sbocks  werelight.  The  onlj 
ones  of  destructive  importance  were :  November  6  and  6,  on  the  IstUmoK 
of  Panama  and  in  Colombia,  when  the  damages  were  estimate^    f>otK 
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|2S0,000  to  9400,000,  and  the  cbnrcb  of  San  Pedro  at  Cali  was  wrecked ; 
Horember  23,  at  Lima,  Pern,  where  many  honses  were  injared,  and  Angnst 
10,intbe  Eastern  and  Middle  States,  when  walls  were  cracked  aodcbim- 
neys  overthrown.  Two  earthquskea  of  tbe  year  were  made  the  sobjeot 
of  special  stady,  and  maps  of  the  regions  affected  are  given,  showing  the 
iaoseumals,  so  far  as  material  for  drawiog  them  was  at  band.  In  the 
earthqnake  of  Angnst  10  the  area  of  greater  intensity  is  nearly  ellip- 
tk^  extending  &om  Hartford,  Conn.,  to  West  Oheeter,  Pa.,  and  the 
ooDclnaion  reached  is  that  this  eartltqaake  was  dne  to  some  rnptore  of 
Uie  strata  underlying  the  immediate  vicinity  of  Kew  York  City.  On 
September  19  an  earthqnake  occurred  in  Ohio  and  Indiana,  affieoting 
u  approximately  circular  area  with  a  diameter  of  about  400  miles. 
Tbe  isoaeisraals  are  mncfa  more  regnlor  in  this  earthquake  than  in  that 
of  Angost  10,  and  its  cause  is  referred  to  the  geological  anticlinal 
known  aa  the  Cincinnati  arcb,  which  crosses  the  western  part  of  Ohio 
from  south  to  north. 

U.  G.  Detaille  baa  also  published  (UAstrorumie,  1885,  p.  183)  a  list  of 
earthquakes  felt  in  1884.  It  gives  165  dates,  and  is  especially  rich  for 
Soath  A  merican  regions,  including  very  careful  reports  from  Valparaiso. 
It  gives  reports  of  32  shocks  at  Valparaiso,  noue  of  which  are  contained 
in  fiockwood's  nor  in  Fuchs'  lists.  lu  regard  to  the  earthquakes  of 
North  America  it  is  much  less  complete  and  often  inaccurate. 

The  catalogue  of  earthquakes  recorded  by  the  Falmieri  seismograph 
at  the  Imperial  Meteorological  Observatory  in  Tokto  is  coutaioed  io 
Fot  vm  of  the  Transactions  of  the  Seismological  Society  of  Japan. 
It  inctndee  109  shocks  (Nos.  498-606)  on  dates  between  July  28, 1883, 
and  April  25, 1885.  .  For  most  of  them  the  force  and  direction  is  given 
in  Palmieii's  scale,  with  the  duration,  but  without  other  information. 

The  following  was  compiled  fh>m  tbe  records  of  tbe  Meteorological 
Observatory  in  Toklo.  It  gives  the  total  number  of  earthquakes  re- 
eorded  in  tbe  several  months  during  the  ten  years  ending  December 
10, 1884,  as  follows:  January, 63;  Febrnary,  60;  March,  73;  April,  43; 
JtfaX*  ^1 ;  Jnue,  40 ;  July,  36;  August,  27 ;  September,  16 ;  October,  47; 
November,  61 ;  December,  60.  The  average  per  month  Ibr  the  ten  years 
ii  45  ;  that  for  the  six  winter  months  (October  Io  March)  is  66,  and  tbat 
tar  the  six  summer  months  is  35,  or  about  40  per  cent  less,  which  gives 
SOBM  support  to  the  notion  that  earthquakes  are  more  lireqnent  in  winter 
than  in  «ammer.    [Ifature,  xxxi:  322.) 

Tbe  system  of  seismic  observation  established  in  Italy  under  the  di- 
leetioo  of  M.  E.de  Boss!  includes  twenty-eight  stations  already  in  op- 
cntioD  and  reporting  to  the  Central  Geodyuamic  Observatory  at  Borne. 
All  are  provided  with  delicate  instruments,  and  study  not  only  the  sen- 
iSate  earthquakes,  but  also,  and  more  particularly,  those  minute  move- 
■Hits  of  the  ground  which  are  only  recorded  by  the  seismograph. 
IWae  ii>ovements  are  already  distinguished  into  two  classes:  (1)  those 
Aaracteriz^d  by  a  very  rapid  vibration ;  (2)  those  exhibiting  a  very 
li.Ui8. 15 31  ^(.>(>t(le 
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alow  wave-like  motion.  (Compt.  Bend.yC:75&.)  The  work  of  this  obser- 
vatory is  also  described  in  La  JSatitre  (t:  363),  and  iUostnted  by  sped- 
mens  of  tbe  daily  maps  issaed  by  the  observatory.  The  maps  given  are 
those  illastrating  the  phenomena  of  the  earth  quake  which  oocnrred  near 
Modena  on  Febroary  26, 1885. 

The  work  of  the  Swiss  Seismological  Oommjssion,  from  its  appoint 
mentin  1879,issnmmarizedbyW.M.DavisiDjSm0ftee(T:196).  Among 
other  things  there  will  be  foand  here  the  statemeat  of  the  sc^e  of 
intensity  adopted  by  the  Italian  and  Swiss  observers,  and  oommooly 
known  as  the  Bossi-Forel  scale.  In  forming  a  onmber  to  represent 
the  "valne"  of  an  eartbqnake,  it  is  necessary  to  combine  with  the 
inteosity-scale  nnmber  others  to  represent  tbe  area  atTected  and  the 
number  of  accessory  shocks.  For  Switzerland  the  areas  are  gronped 
by  diameters  of  fi,  BO,  100,  and  IflO  kilometers,  and  the  weak,  mediam, 
and  strong  shocks  are  reckoned  separately  (n,  a',  n") ;  then  the  adopted 
valne  is  V=  (intensity  scale  x  area  scale)  +  n  +  2n'  +  3n".  Professor 
Davis  thinks  this  formula  woald  be  improved  by  squaring  the  intensity 
nnmber  to  offset  the  mnch  greater  intervals  between  tbe  apper  nambers 
of  that  scale.     (Scienee,  T:  197.) 

The  third  report  of  the  Swiss  Seismological  Commission,  by  Forel, 
covers  tbe  years  1883  and  1883.    It  gives  a  detailed  list  of  tbe  earth- 
qnakes  observed  dnring  the  two  years,  with  the  accessory  shocks.    Tbe 
intensity  of  each  earthquake  is  marked  according  to  the  Bossi-Forel 
scale,  and  its  "valae"  computed  by  the  formula  mentioned  above.  These 
nnmbers  are  tabulated  and  compared  with  the  mean  of  the  two  yeara 
1880  and  1881,  and  with  the  separate  nnmbers  for  those  years.     From 
tbe  results  the  author  iofere  that  there  was  a  maximum  of  seiamie 
activity  in  Switzerland  in  1881,  which  a  comparison  of  tbe  monthly 
values  shows  to  have  been  in  November  of  that  year,  and  that  in  ISSZ 
and  1883  the  activity  was  notably  diminished.    This  was  especially  so 
in  the  latter  year,  in  which  no  earthquake  "value"  reached  even  tbe 
average  value  for  1881,  and  tbe  mean  "value"  for  1883  scarcely  exceeded 
one-third  of  the  mean  value  for  1881.    (Arch.  &a  Set.,  Pkyt.,  et  Ntit.,  XIO; 
377.) 

M.  Montessas,  in  transmitting  to  the  French  Academy  bis  work,  on 
Central  American  Earthquakes,  published  in  San  Salvador,  states  tbat 
he  entered  upon,  the  worlf  and  collected  a  large  amount  of  material 
with  the  purpose  of  formulating,  if  possible,  the  mies  by  which  tbe  in- 
habitants, apparently  from  meteorological  considerations,  anaoanoe  in 
advance  tbe  occurrence  of  an  earthquake.  He  was,  however,  soon  con- 
vinced that  the  connection  between  earthquakes  and  meteorological 
phenomena,  if  any,  is  not  yet  sufiQciently  nnderstood  to  base  pr>eilictinaB 
upon  it,  although  a  hope  is  expressed  that  the  further  study  of  tnatexjal 
collected  may  give  some  results.     {Oompt.  Bend.,  c:  1312.) 

Commenting  upon  tpe  not  inf]*equent  observation  that  oartbaaate 
shocks  are  felt  more  severely  at  the  surface  of  the  earth  than  la  ioUmbl 


VDLCAKOLOOT  AND  SEISMOLOGY.  483 

J.  Le  GoDte  soggeats  that  a  reasoD  for  it  may  be  foaod  in  a  piindple 
ofwave  motioD  pablished  by  Airy  in  1S49.  A  normal  aea  vave  strik- 
iog  agaiDst  a  wall  Till  be  reflected,  but  if  a  "  broken-headed"  wave  or 
breaker  strike  snch  a  wall  the  normal  part  only  will  be  reflected,  while 
the  broken  part,  if  it  strikes  perpendicalarly,  will  be  destroyed,  or  if  it 
itrike  at  a  small  angle,  will  then  ran  along  as  a  strong  wave  clinging 
to  the  onrfaee  of  the  wall.  He  regards  the  snr&tce  of  the  earth  as  a 
nfleetor  for  earthquake  waves,  and  notes  that  the  waves  themselves 
an  inv^minently  broken  waves,  and  henoe  ought  to  follow  the  above 
Uw.    (Settnee,  vi:  640.) 

A  fourteen-page  note  on  the  East  Anglian  earthquake  of  April  22, 
lS81,with  two  mapsjoccnpied  nearly  the  whole  of  Symon's  Meteorologi- 
cal Uagazine  for  May,  1884.  A  fbll  report  on  the  same  earthquake  by 
B.  Meldola  and  William  White,  illustrated  by  numeroas  photographs, 
v»  read  before  the  Essex  Field  Club  in  March  1885  {Ifature,  xxxi: 
396).  It  forma  a  book  of  226  pages  and  deals  very  fully  with  the  cir> 
camstanoes  of  the  earthquake.  It  is  divided  into  eight  sections,  of 
which  the  first  is  historical,  giving  a  cat^ogne  of  sixty  previous  British 
earthqaakes  ftom  A.  D.  103  to  1881 ;  the  second  describes  the  method 
of  securing  informatioD,  and  the  third  and  foorth  are  devoted  to  the 
phenomena  of  the  shock.  In  summarizing  this  portion  it  is  stated  that 
"Qiemain  axis  of  disturbance  extends  on  each  side  of  a  line  about  five 
miles  in  length,  having  a  direction  northeast  and  southwest  from 
Wivenhoe  to  Pelton."  In  other  portions  of  the  report  the  geological 
relations  are  considered,  the  efifect  of  the  shock  on  the  andergroand 
waters,  and  the  correspondence  in  direction  of  the  seismic  axis  with  Canlt- 
lines  and  with  the  coast-line  of  Essex.  In  speenlating  on  the  cause  of 
>  the  earthquake  the  anthors  only  venture  to  suggest  "a  sadden  rupture 
of  de^seated  rocks  under  a  state  of  strain  " ;  and  add — "  the  precise  for- 
mation in  which  this  rnptnie  occurred  cannot  even  be  coqjectured." 
(Saimre,  zxxm:  265.) 

Dr.  H.  J.  Johnston-Lavis  announced  the  approaching  publication,  by 
Mbscription,  of  a  "  Monograph  of  the  Earthquakes  of  Ischia,"  a  memoir 
dealing  witii  the  seismic  disturbances  in  that  island  within  historic 
times,  with  special  observations  on  those  of  1881  and  1884.  {Nature, 
XXXI :  563.) 

Before  the  Sdsmological  Society  of  Japan,  Professor  Koto  read  a 
paper  on  "  Movements  of  the  Eariih's  Crost,"  observed  in  Japan,  con* 
cdnding  tbat  the  south  and  east  coasts  are  gradaally  rising,  while  the 
soTth  uid  west  coasts  are  sn'bsiding.  This  phenomenon  is  no  doubt 
ciwnceted  with  the  greater  seismic  activity  along  the  eastern  sea- 
board, shown  by  the  f^t  that  almost  all  of  the  earthquakes  Mt  at 
VoUo  come  from  the  east  and  southeast.  At  the  same  meeting,  E. 
flsfeiya,  who  is  in  charge  of  the  Seismological  Observatory  of  the  Uni- 
^wraty  of  Toklo,  described  in  detail  the  earthqq^ke  of  October  16, 18S4, 
'irikieh  affected  an  area  of  24,728  square  miles,  and  noted  its  similarity 
t»  ttat  of  Febroaiy  22, 1880,  both  originating  on  the  east  side  of  the  . 
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Bay  of  Ye«lo,  and  botb  affectiog  the  aamo  area.  (Nature,  xxxi :  315.) 
Commeating  npon  tJiis  same  eartbqnake,  Prof.  J.  A.  Ewing,  of  Dondee, 
notes  tbat  the  iDstmmeDtal  recbrd  shovB  an  actnal  motion  of  the  groand 
of  L3  centimeterB,  an  amoont  vbich  is  in  most  striking  contrast  nitb 
tbe  6  to  7  miUioieters  tbat  previous  experience  in  Japan  bad  led  bimto 
regard  as  tbe  extreme  amoont  of  diflplaoement  in  oidinar;  Yedoeuth- 
qnakeB.    {Nature,  xxxi :  581.) 

Early  in  188S  Professor  Swing  received  a  grant  of  £100  from  tiie 
Oovemment  grant  committee  with  wbicb  to  institute  observations  of 
earth  movements  at  Ben  Kevis.  He  proposes  to  set  np  apparatos  with 
which  to  look  for  earth  tremors,  and  also  for  slov  changes  of  level  of 
the  groand.    (Nature,  xxu :  298.) 

Tbe  French  Academy  of  Sciences  has  proposed  as  the  subject  for  the 
Vaillant  prize  the  following:  "To  stcdy  tbe  inflaence  which  may  be 
exerted  on  earthquakes  by  the  geological  state  of  a  country,  by  the  ac- 
tion of  water  or  of  other  physical  caosee."  Tbe  memoirs  competing 
for  this  prize  are  to  be  delivered  before  June  1,1886.  (C<mpLBauL,€i: 
1«3.) 

A  second  conference  of  persons  interested  in  seismology  was  called  by 
the  Director  of  tbe  United  States  Qeological  Survey,  and  met  in  Wash- 
ington on  IiTovember  25, 1885.  The  conference  was  presided  over  bj 
Captain  Dntton,  of  the  Geological  Snrvey,  and  included  Mr.  Hayden;  of 
the  Snrvey,  Professors  Paul,  of  the  3^aval  Observatory,  MendeuhaU  and 
Marvin,  of  the  Signal  Service,  Davis,  of  Cambridge,  and  Bookwood,  of 
Princeton.  It  was  agreed  that  the  most  important  advance  ia  the  atody 
of  seismic  phenomena  was  to  be  reached  through  a  distribution  of  sds- 
moBcopes,  with  sufficiently  accurate  clocks,  over  certain  areaa  ia  the 
United  States  which  have  been  shown  to  be  most  subject  to  such  dis-  i 
turbances.  At  tbe  same  time  tbe  organizatik>n  of  a  large  corps  of  uoo- 
instramental  observers  was  thought  desirable.  The  work  of  bibliogra- 
phy was  reported  to  be  in  a  good  state  of  progress,  and  several  eeumo- 
scopic  instruments  were  exhibited.    {Soienoe,  vi:  491.) 

SBISMOHETRY. 

Id  a  long  paper  printed  in  tiie  eighth  volume  of  tbe  Transaotions 
of  the  Seismological  Society  of  Japan,  Professor  Milncbas  gathered  a 
detailed  description  of  ten  series  of  experiments  carried  on  at  diffei«nt 
times  from  1881  to  1884,  for  tbe  purpose  of  investigating  phenomena  omi- 
uected  with  earth  vibrations.  The  experiments  were  all  performed  i& 
or  near  tbe  city  of  Tokio,  and  consisted  in  originating  artificial  eartli 
vibrations,  usually  by  dropping  a  heavy  weight  or  exploding  dynaaute, 
and  then  studying  the  circumstances  of  their  propagatioD  by  meaaa 
of  the  various  seismographs  devised  by  himself  or  ProfeBcwir  KwiDg 
ur  Professor  Gray.  Some  of  these  experiments  have  been  already  de- 
N<:ribed  elsewhere  by  tb^  author  [Lond.  Phil.  Mag.).  The  paper  Ih  ctoaed 
)>y  a  statement  in  six  pages  of  fiflysevcn  ;:eDer(iI  results,  among  vrUoh 
are  these :  Tbe  first  effect  upon  a  seismograph  with  a  single  iudex  ia  an 
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impalse  in  a  normal  direction,  and  similarly  a  bracket  seiBmograph  ar- 
ranged to  indicate  normal  motion  begins  its  indicatioDH  before  a  similar 
iDstrament  indicating  traosvcise  motion,  implying  that  tlie  normal 
ware  travels  more  rapidly  than  the  transverse.  Kear  to  the  origin  the 
normal  motion  is  flret  outwards,  then  inTrards,  and  the  motion  inwanU 
IB  greater  and  more  rapid  than  the  motion  outwards ;  while  at  a  di»- 
tunc«  from  the  origin  the  first  motion  may  be  inwards,  and  the  two ' 
pbases  are  practically  of  eqaal  amplitude.  Roaghly  speaking,  the  aiu- 
plitade  of  normal  motion  is  inversely  fi8  the  distance  from  the  origin. 
The  laws  of  transverse  motion  are  practically  the  same  as  those  of  nor- 
ma! motion,  but  less  pronounced.  TSeAt  to  the  origin  the  amplitude  of 
tbe  transverse  motion  is  less,  but  the  period  greater  than  that  of  the 
normal  motion.  The  velocity  of  transmission  varies  from  200  to  600  feet, 
which  is  mncb  less  than  tbe  velocitiea  obtained  by  Mallet  and  Abbot. 

Od  October  10,  1885,  Flood  Bock  in  Hell  Gate  was  blown  up  by  dyna- 
>nit«.  The  preparations  for  this  event  had  been  going  on  for  ten  years, 
and  involved  the  excavation  of  gallenes  beneath  the  rock  and  the  storing 
therein  of  nearly  300,000  pounds  of  explosives.  It  was  expected  that 
inch  an  explosion  would  cause  vibrations  of  the  earth  similar  to  an  eartb- 
qoake,  and  as  the  day  for  its  occnrreuoe  approached  preparations  for 
Modying  the  propagation  of  this  vibration  were  made  both  by  tbe  offi- 
cers of  tbe  Engineers,  under  whose  direction  the  work  was  done,  and  by 
Tolnnteers  from  the  Seismological  Conference  in  Washington,  who  went 
to  ITew  York  for  the  purpose,  and  established  their  instmments  at  such 
points  in  the  neighborhood  as  were  fonnd  available.  Directors  of  astro- 
nomical observatories  near  New  York  were  also  requested  by  them  to 
eoH}perate  by  watcbing  for  the  arrival  of  the  earth  wave.  {3cienee,  ti  : 
315.)  Unfortunately  the  firing  of  the  mine  was  slightly  delayed,  and 
did  not  lake  place  until  about  fourteen  minutes  after  the  boor  announced, 
litis  delay  interfered  seriously  with  the  observations  of  the  volunteer 
observers,  a  considerable  number  of  whom  gave  up  the  watch  before  the 
explosion  occurred,  either  supposing  that  the  vibration  had  failed  to 
reach  them  or  being  deceived  by  some  local  tremor.  It  was,  however, 
caught  at  PrincetoD,  N.  J.,  and  at  Harvard  College.  The  observations 
obtuned  by  tbe  volunteers  were  quite  discordant,  bnt  indicate  a  much 
higher  velocity  than  was  obtained  by  Hallet,  or  by  General  Abbot  from 
tbe  Hallett's  Point  explosion  in  1876.  General  Abbot  had  arranged  a 
■eries  of  observem  to  Fatchogne,  L.  I.,  in  one  direction,  and  to  West 
Pmnt  in  another,  who  were  in  telegrapbio  communication  with  tbe  firing 
pohit  at  Astoria.  {8<)imce,vi:  431.)  Hie  results,  although  also  discord- 
ut,  give  velocities  much  higher  than  those  deduced  from  natural  earth- 
qoakes.    {Science,  TU:  25.) 

An  instrament  for  tbe  automatic  registration  of  earth-tremOTB  and 
enrth-tips  is  described  by  John  Milne  (Nature,  xxxn :  259).  Its  essen- 
■ri  parts  aie-a  pendulum  one  meter  long,  suspended  from  a  tripod  about 
BfeeC  high,  and  acting  npon  the  short  upper  arm  of  a  light  balanced 
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lever,  whose  loog  arm  tcaclies  a  strip  of  paper  covered  with  a  film  of 
iodized  starch.  This  paper  is  carried  by  dock-work  beDeatb  the  point, 
aud  every  five  miiiotes  the  clock  sends-a  galvanic  cnrrent  throi^h  the 
pointer  and  leaves  a  dot  npoo  the  starch  film.  On  examining  the  rec- 
ords thns  made  he  fiuds  (1)  sometimes  for  days  the  pointers  are  statiou- 
ary ;  (2)  sometimes  they  are  in  a  state  of  tremor,  which  may  coutione 
for  ten  or  twelve  hours,  and  the  sparks  mark  the  paper  at  many  poiuta 
in  a  band  several  mitlimeterHwide;  (3)  sometimes  the  pointer  will  slowly 
wander  from  the  straight  line  aud  then  return,  but  the  author  ie  not  yet 
certain  whether  this  last  is  due  to  a  slow  earth  tip  or  to  local  Ciiuses. 
The  delicate  instrumental  observatioDS  proposed  to  be  made  in  tlie 
Takashima  mine  were  found  impracticable,  and  it  was  then  proposed  to 
remove  the  instrnm^uta  elsewhere. 

E.  Sekiya  has  described  a  form  of  Swing's  duplex  pendulum  ueis-      | 
mometer,  which  it  is  state<l  can  be  made  at  a  cost  of  only  about  $6,  and 
which  gives  indicatioDS  agreeing  very  well  with  those  obtained  fh>m  the      j 
more  elaborate  instrument.     (Trans.  8ei».  8o€.  of  Japan,  vm:  83.) 

Dr.  F.  Du  Bois  has  translated  from  a  paper  received  from  F.  Faara,  j 
of  Manila,  a  description  of  the  Cecchi  seismograph  conBtmcted  for  the 
observatoi^  there.  The  apparatus  is  attached  to  the  perpeudicalar  face  | 
of  a  marble  slab,  and  consists  of  a  clock,  a  vertical  pendulum,  several  | 
weights  suspended  by  springs,  and  a  moving  sheet  of  smoked  paper,  i 
The  whole  is  so  arranged  by  a  combination  of  levers  and  strings  that  i 
iiny  motion,  either  horizontal  or  vertical,  will  start  the  clock  and  will  I 
put  in  motion  the  smoked  paper,  on  which  the  vertical  pendnium  re-  i 
cords  its  vibrations,  as  does  also  a  spring-suspended  weight.  The  j 
arrangement  is  complicated,  needs  a  namber  of  delicate  adju^t^^cut^ 
must  necessarily  be  expeusive,and  finally  mast  be  entirely  reset  through-  | 
out  after  every  shock,     [Tratu.  iSsts.  Soc.  ofjt^an,  Tni :  90.) 

A  novel  seismograph  is  described  by  M.  Gordenons  in  La  Sature  i: 
237.  It  is  intended  to  record  the  vertical  and  horizontal  shocks,  ' 
their  duration,  and  the  time  of  the  initial  shock.  It  consists  of  two 
horizontal  iwndulums  to  mark  vertical  motions,  and  four  inverted  pen-  | 
dnlums,  each  of  which  last  is  free  to  fall  only  in  one  directiou,  the  four  i 
motions  being  directed  along  the  four  sides  of  a  square,  so  that  only  i 
that  one  will  fall  which  is  in  the  direction  of  the  earth's  motion.  The  I 
fall  of  any  one  of  the  pendulums  suffices  by  a  system  of  cords  to  release  j 
a  clock  pendulum  previously  fastened  oat  of  tbe  perpendicular,  and  so  i 
to  start  the  clock.  When  once  the  arrival  of  an  earthquake  shock  hus  i 
been  signaled  by  the  motion  of  some  pendulum,  no  furUier  re«x>rd  is  | 
])os8ible  until  the  instrument  is  reset.  It  is  therefore  a  eeismoacope  I 
rather  thau  a  seismograph. 

W.  Werner  has  given  to  German  readers  a  good  acoount  of  the  lu- 
cent appliances  for  the  iustrumeutal  observation  of  earthquakes,  the 
material  for  which  is  mostly  drawn  from  Swing's  memoir  ou  Earthqaako 
Measurement.     {Zettaohr.fiir  Iiitlnimeatmkundv,  T:  217,308.) 


VULCANOLOGY  AND  SEI8M0L0GT. 


BIBLIOGEiPHT  OF  VULCAHOLOGY,  ETC.    1885. 

BOOKS  AND  8KPA&ATX  KCPRimV. 

(I)  Oborob  F.  Bkcebb. — ThB  Qeometrical  Foim  of  Tolouiia  Cddm  and  the  Elastio 
Umit of Lbvb.  8vo.  Itpp.  Sdiagruiw.  [Am. Joar.8cieiioe(188&),III:Xxx: 
283-293-1 

(i)  A.  BOOCOVTTZ.— Lee  toIcmu.    8to.     I8-H9Spp.     lOO  woodoute.     PuiB,  1884. 

(3)  D.  Cabbonb-Gkio. — I  teRsmoli  di  CalBbria  e  dl'SioUia  nel  seoolo  xviii.    Ria«rcbe 

e  Btodj.    8ro.     N«poa,  16d4. 

(4)  F.  A.  FORBL. — Les  trenblBBieiito  de  ten«  AndUa  pu  la  CoauniwioB  alamologiqae 

■DiBM  pendant  lea  ann^M  1883  ftt  1883.    3ai«  npport.    1  pUM.    [Archiv.  dtw 

Hi.  ph;s.  et  nat.,  Geneve  (ie8&),  xui:  377—396.] 
(&)  F.  A.  FoBBi. — La  formole  des  Miahea.    Sto.    12  pp.    [ArahiT.  dea  aoi.  pbya.  et 

oat.,  Qtabvt,  1685.] 
(fl)  C.  W.  C.  FucHS.— Die  valkaDlaoheo  Ereigiii«e  deeJahiM  1884.   i20.  Jabraaberiotit. 

[Mid.  n.  Petiog.  Mitthell.  (1885),  vn:  146-17tf.] 
(!)  SiBOMUMS  GOnthbb. — Lehrbnch  der  Qeophfsik  und  ph;BikaliBclien  Qeographle. 

Bd.  I.    870.    10-H18pp.    Btnttgart,  1884. 
it)  BtBBBT. — Snr  lea  tremblemeDta  de  tone  ds  midi  de  I'EapagDe.    [Compt.  Beod. 

(ie85),c:24-27.]  Abatraot.  CKes.  Jalirb.f.Mineralogie,etc.(lEi8ii),ii:  39-4^.] 

(9)  J.EiBBSuxo. — Die  D&ciinieningBerBoh«ianii][en  tm  Jalire  1883  und  ihre  phyaika-  - 

lische  ErkliliDiig.    Bro.    63  pp.    K  woodcata.    Hamburg,  1885. 

(10)  P.  Lazbbobb. — Dn  lAle  de  I'eas  dana  I'oBiTen.    Trembleioeuta  de  teire.    Hto. 

OpuBonle  aatogr.    1885.    Parle  (t). 

(11)  G.  DB  Lisa.— Tuleanologia.    4to.    13  pp.    Palermo,  18S5. 

(IS)  J.  Uacphbbbon.— Los  terremoUw  do  Ajodalncfs.    Madrid,  1S85. 

(13)  B.  MBI.DOI.A  AMD  W.  Whitx.— Beport  on  the  East  Anglian  Earthqaoke  of  April 

33,1884.  Siffipp.  Uapa,  lUnstr.  London,18a6.  Bevlew [Natare (1860), xzxm: 
S65-9S6.]  ' 

(14)  DOMUfOom  ObuxtbtDuartb. — Informe  sobie  los  terremotos  ooonrrldoe  en  iH 

•ad  de  Espalls  en  dioiembre  de  1884  j  eneio  de  1885.    8to.    5S  pp.    map,  22 
photoa.    Malaga,  1S85. 

(15)  C.  0.  BocxvDpD,  Jr.— Notes  on  American  Eacthqoakea,  No.  14.    8  maps.    [Am. 

JoDT.  Sci.  (IB86), IK:  XXIX!  426-437.— Notice,  NatDre(1885),xxzn:  300.] 

(16)  CO.  BocxwoOK,  Jr.— AaaooonntoftbeprogieaBiiiTTiloaQologyaudHiBmologir 

in  the  yean  1883  and  1884.    8to.    SI  pp.    Fiom  Smithaonian  Beport,    Waoh- 
ington,  1885. 

(17)  U.  8.  DB  Sossi.— Bolletiao  decadioo  pubblioato  per  aara  del  OBsematnrio  ceutrale 

del  Beal  Collegio  Carlo  Alberto  In  Moucalieri.    Anno  Xin,  1883-'84 ;  anno  XIT, 
1884-'a5.  [HentioDedAm.UeteoroL  Jour.,  n:  330.] 

(18)  Ch.  TBLABt.— Lea  cataolyBmes  voloaniqaes  de  1883.    laohia,  Eiakatau,  Alaska. 

Cooftfrenoe  falts  i  la  Sorbonne.    8to.     Paria,  1885. 

(19)  R.  D.  H.  Vebbebx.— Krakatan.    Erste  gedeelte.    Ditgegeven  op  iaat  van  Zyne 

Ezcellenlieden  OoDTenenrQeBeraal  Tan  NederlandBob-India.    8to.    Ti+lOO 
pp.    Batavia,  1884.    French  translation,    evo.    104  pp.    Batavin,  1885. 
(SO)K.D.H.TBBBjncK.— Krakatao.    Tweede  gedeelte.    8vo.  xxzix+pp.  101-646.  25 

cokned  drawinga,  43  mapa  and  flgnrea.'    Batavia,  1885.    [Heviewed.    Nature 

(1885),  xxxn:  601-604;  Fetennaiui'eMlttheil.  (1886),  xxxu:  10-24.] 
(31)  Tarremotos  de  Andalncfa.     Informe  dc  la  oomision  nombiada  para  en  eatadio 

daodo  caenta  del  eatado  de  los  TrabBjos  en  7  de  marso  de  1885.  8Ta.    8+105  pp. 

Spbotoe.    Uadrid,1885.    [AbstTaot,SoieQ<ie(ie85), vi:  393-394;  Beprint.Bol. 

ilelUlnlat.deFom.  de  la  Bep.Mex.  (1885),  torn,  x:  Noe.  56-71.] 
(S9)  Trsnsactiona  of  the  Beismological  Booiety  of  Japan.    t«1.  vm.    8to.  106  pp.    5 

plates.    Tokio,ia86. 

DigiLizedbyGoOglc 


488  SCIENTIFIC   EECOED  FOE  1888. 

PBRIODICAIA 

(33)A.d'Abba])ie.— SDrlese^iamaa.    [Compt. Bend. (1885), bi:  «2»-«Jt.— Votioed, L* 

Nttturu(lpi&5),  U!  287.] 
(24)  ViRLET  d'Aouet. — Har  on  tremblemout  de  tern  partiel  d«  1ft  Bnrfuw  aenle  da  ad, 

(laoB  le  d^purtemeDt  do  Nord.     [Compt.  lUnd.  (1665),  a:  169-190.} 
(SS)  ViRi.ET  d'Aoust. — Noiivean  tremblenieut  d«  tern  partiel  >QZMivfi«nadeI>oiuL 

[Compt,  Bend.  (1885),  Cl:  487.] 

(26)  TlKLRT  d'Aqust.— LeB  Iremtflementa  de  terre  partiels  dam  le  d4paHament  da 

Nord.    24  juin  et  5  Bofit  1^85.     [LaNatnre  (1885),  n:  210-SU.] 

(27)  ViKLET  d'Aodst. — Eiamen  des  causes  diventee  qoi  dgterminent  les  tremblemenU 

deterre.    [Bullet,  de  la  Soc.  g6ol.  de  France(l)^],  xin:  231,443.]    Berieired 
liyH.  BebreuB.     [Nen.  Jabrb.  f.  Hlneralogie,  etc.  (1886),  i:  43-44.] 

(28)  R,  J.  BALDEBeTON.— Submarine  Diatntbuice.     Dec.  32,  1884.     CN»tnre  (18S), 

XXXH.blG.'} 

(29)  C.  Barruig.— Sur  Ice  derniete  tremblements  de  terre  de  rAodaloDsie.    [AnnalM 

de  la  So<-.  gfol.  dn  Nord  (IS&'i),  xn:  324.] 

(30)  C.  Bakbois  et  a.  OFFRET.^^ar  la  eonatitation  gjologique  de  la  Sferra  Nerada,  | 

des  Alpujarrasetde  la  Sierra  deAlm^ara.    (Bapport.)    [Compt.  Bend.  (leSS), 
c:  1060-1064.] 

(31)  A.  Batia:<i>ibb. — Le-s  volcana  et  tea  meanTM  mftgnitiqaee.    [lyAatronomie  (1886),        ' 

40  sun.,  332.] 

(32)  H.  Behrens.— Review  of  Verbeek'ft"Erakataa.   Enter  Ilieil.''    [Nmi.  Jahrb.  £ 

Hinerulogie,  etc.  (I8B5),  1 :  02-40.} 

(33)  M.  Bbrthakd  et  W.Eiuak.— Snr  lea  terraioB  twooDdalres  et  toiiaireadel'Aii-        j 

duluuHLu(praviDue8de  Grenada  et  de  Malaga).    (Rapport.)   £Compt.     Band. 
(18d5),  C!  10&7-1060.]  j 

(34)  A.  BoiixoT. — Obeervalions  dea  Idsiiib  cr^paBonlaires.     [Compt.  Bend.  (1886),  <a:         i 

1038-1033.} 
(3.'))  A.  BoscowiTZ. — I-ea  tromblemen  Is  de  terre  en  Eapagne.    2  illnaL     [Coamoa,  34* 
anu.,No.2,pp.45-50.] 

(36)  F.  DB  BoTELLA  T  DE  HoKNES.— Obeervations  snr  lea  tiemblementa  de  ten* 

de  1'AudaloUBie  dn  SSd^cembre  1884,  et  Mmainea  anivantee.     [Compt.  Bend.        I 
(ie85),c:  196-197. -Noticed,  La  Nature  (1885),  i:  187.]  i 

(37)  F.  DE  BOTEDLi  T  DH  HoRNES.— Loe  terremotoB  do  Malag>.7  Ckanada.      [BoL        i 

do  la  Soo.  gpogr^.  de  Madrid,  -XTIII :  65.     Bol.  del  Hinlst.  de  Fom.  de  Ik  Bsp. 

Mex.  (1885),  torn.  X,  Nos.  75-79.     Revtowcd   by  Penck.      Nea.  Jahrb.f.Miii»-  I 

ralogle,  etc.  (1885).  U:  2r».387.]  I 

(36)  R.  Bb^ON.— Exploration  de  IMle  Krakatan  ft  roccasiOD  de  I'esploaion  dn  S7  kottt  . 

1883.    9illu8tr.    [La  Nature  (1885).  i:  28S-S8«,323-ai«,37!-374.] 

(_39)  M.  Walton  Brown. — On  the  obBsrvation  of  eai-tb.sbakea  or  tremora  in  order  to  | 

foretell  tbe  lesae  of  aaddea  ontbnrBta  of  fire  damp.    [Proe.  Nortb  of  Eng.  Inst.  I 

Min.  and  Mecb.  EDgineera  (1884),  XXiu:  — .} 

(40)  R.  Canatai-— Buiti%e  zur  KeuntniBB  der  oatalpioen  Erdbeben  dea  Ja&Eo*  1888.  ' 

[Jabrb.  d.  naturbiet.  LandamnaeamB  tod  EXmtfaen  (1885),  Hft.  TVn,  p.  1,] 

(41)  J.  E.  Clare.— PiofcBsor  Kiesiling'B  InveBtlgatlonB  into  tbe  origin  (^   the   Late 

BUHBet  glows.     [Nature  (1885),  xxxii :  637-638.] 

(42)  F.CORDBNONS.—Nouveansiamograpbe.    Iplate.  [LaNatare(1885),i:  SST-SSa.} 

(43)  W.  n.  Dall.— Furtber  notea  on  BogoaloCF  laland.    [Sclenoe  (1885),  t  :  39-33.3 

(44)  Qeoroe  Davidhon. — Recent  volcanic  activityin  the  United  States;  cmptioaa 

of  Mount  Baker.     [Science  (1885),  vi;  S62.] 

(45)  W.  M.  DATia.— Tbe  work  of  tbe  Sviss  Earthquake  CommlBaion.   tSoteaoe  (ISBg) 

v:  196-196.] 

(46)  W.  M.  Davis.— The  reddieh-'browa  ring  round  tbe  ann.    [Sdcnoa  (laSKV  v: 

455-456.') 
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[47)  Cn.  Datison.— On  »  Powible  Caom  of  tlte  DislarlmBM  of  Hagnetio  CompM*' 

Ke«dlM  iloriDg  EsnhqaakM.    LOM>I.Iteg.(ie»),  D.  III.    Tol.n:StO.] 
(t8]  J.  Denza.— La  iDinidre oripURcalaire.     [Compt.  Bend.  (ISSS),  c:  1581-1583.] 

(49)  C.  Dktaillr.— StMtvtJqiM  dm  treaib)flinent«  de  teire.    I  map.    [L'ABtronomle 

(ISaS),  4'Miii.,  ISS-lQl.] 

(50)  J.  S.  DiLLER. — LmvaTroai  the  new  vole*no on  fi<^oskiff  laland.  [Soieace  (1685), 

(51)  DoMETXO.— OtMcrvBtioua  recmiUiea   snr  les  tremblernenta  de   torre,  pendant 

qoannte-Kix  aa's  dei^jour  an  CbiU.    [Compt.  Bend.  (ie8»},  c:  Ift3-1K>.— No- 
ticed, La  Nature  (1880),  1 :  127.    Nea.  Jahrb. f.  Mineralogie,  etc.  (188&),  ii:  43.] 
(SS)F.DBOL'n'.— TremblamratdetaiTewiAlg&ie.   CLaNatnreflSSB^M'aini.,!:  46.] 
(53)  F.  Dn  Boi8.— Fnrtber  Dotea  on  the  earthquakes  of  Isobia.    [Tiana.  Beta.  Soo.  of 

Japan  (1085),  vm:  96-99.] 
(M)  C.  E.  Dtrrroir.— Hawaiian  Tolcanoes  (UlDatr.).    14^  Aiin.B«p.  IT. S. G«oI. Sor- 

Toy.  pp.  81-219.]-   Abstract.     [Science  (1886),  vii:  15S-iaO.] 
(&5)  C.E.  DCTTOK.— Tbe  latest  Tolcsnie  eraptioa  in  tbe  United  Statea.    CSeienoe 

(1885},  Tl:  4&-47.] 
(56)  C. £.  DtnroN.— Tbe  theory  of  volcanoea.     [Science  (1885),  Ti:  856-08.] 
(ST)  C.  E.  DurroN.— Tbe  Tolcanoea  and  Lava  Aelda  of  New  Mexico.    [Bnll.  PhUoa. 

8oc.  Washington  (18S5),  vn:  76.] 
(38)  J.  A.  EviMG.— A  recent  Japaneee  earthquake.    1  flg.    [Nature  (1886),  xxxi: 

561-582.   Science  (1865),  v:  463-484.] 
(-'9)  J.  A.  EwiNO.— On  tbe  meaaanm«iit  of  movementa  of  the  eartb,  with  lefarenoe 

to  pniposed  earthquake  obaerratiODa  on  Ben  Nevis.    Abatraot  of  paper  before 

Brit.  Assoc.,  Aberdeen  meeting.     [Natnre  (18K],  xxxm:  68-69.] 
(80)  P.  Fauba  (trans,  by  F.  Dn  Bois), — The  Ceccbi  setBmograpb,  a  new  model  eon* . 

stmcted  for  tbe  obserrator;  at  Hanlla.    2  plate*.    [Tnna.  Saia.  Soe.  of  Japan 

(1885),  viu:  90-94.] 
(£1)  C.  FuKMAKiON.— Les  ttemblementa  de   tene  de  I'Espsgne.     S  maps.    5  fifs. 

[I/AMironomie  (1886),  4*  ann.,  60-69,  81-99.] 
(99)  C.  Flakkabiok. — Les  trembleinent«  de  terre.    Explication  et  thforie.    9  figs. 

I/Aslnmomie  (1885),  4*  aan.,  121-138.] 
(63)  F.  A  FoBEL.— Tremblement  de  terre  do  13  avril  1885  obaerv^  en  SdIsm.    [La 

Natnre  (18%),  l:  334.— Tran&  Natnre  (1885),  XXXi:  610.] 
(^)  F.A.FOKEI.— L'draption  de  Erakatos  entendne  Jnsqu'anx  antipodes.    [La  N» 

toreCiete),  i:  362-363.] 
{^)  F.A.FoRBi~— LeoataolysmedeKrakatoa  eutendn  aox  antipodes.    [L'Astiono- 

uie  (1886),  4>  ann.,  383-385.] 
■'<>■>)  F.  A  FoKBi BroitB  aonterraiiiB  entendne  le  S6  aoAt  1883  dans  lllot  de  Oai- 

man-Brac,  Her  de  Caralbes.    [Compt.  Bend.  (1885),  c  :  755-758.— Tnne.  Na- 
tnre (1885},  XXXI :  483-484.]    Eevieired  by  Bebrens.     [Nen.  Jahrb.  f.  Uinera- 

lo(>te,  etc.  (1886),  l:  46.] 
( ti7>  F.  A  FOREI.— Tremblement  de  terreen  Snisse.    SO  Join  1885.    [La  Nature  (1886), 

ii:90;  Trans.  Natnre (18%),  xxxn:  295.] 
iocf)   F.FORM — Tremble.terredn26eeptembrel886.   [LaNBtnr6(I885),Ii:  318-319.— 

Hatnie  (1865),  xzzil:  574.] 
(OBy   f  -  FoCQi;^. — Premiilres  explorations  de  la  mission  ohargte  de  I'^tnde  des  i6oenta 

tnmblements  de  terre  de  I'Espagne.     [Compt.  Beikd.  (1885),  C  :  598-601.] 
(70>  F.  Fovvri. — Explorations  de  la  mission  ctiargde  de  I'^tnde  dee  tremblernenta  de 

teiredel'AjidaloaBie.    (Bapport.)    [Compt.  Rend.  (1885),  c  :  1049-1054.] 
(71>  P-  Fornjui. — BeUtiona  entre  lea  pbdoombnea  pr<sent£s  par  les  tremblernenta  de 

(arie  de  I'Andalonsie  et  la  oonstitotion  gfologiqne  de  la  region  qni  en  a  414  le 

ai<ge.    (Bapport.)    [Compt.  Bend.  (1885),  o  :  1113-1120.] 
rn)  F-  FooQVl. — Propagation  de  la  seconsBede  tremblemMit  de  terre  dn36d<oembre   , 

■«ei.    BectiOoalions.     [Compt.  Bend.  (1885),  c:  1436.]    Review  of  Hos.  6B-7S 

fKjaBebceni.     [Nan.  Jabrb.f.Hineralogie,  etc  (1886),  l:  44-4S.]     .  , 
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(7:1)  P.  FoDQui.-  Tbe  oansM  of  «»rtbqnBkM.    [Soiaiwa  (1666),  t  :  tBe-199.] 

(74)  W.  Gaixowat.— Eulbqnkkes  and  fin  immp  (review  at,  Mo.  39).     [Nmom, 

XXXI :  312-313.] 

(75)  A.  Qbiouin.— Snr  qaelqaes-nnea  dea  putlonlariWa  etmmv4tm  datu  lea  HixaV 

tremblements  de  terra  de  I'Eepainie.    1  fig.    [.Compt.  Bend.,  c:  191-193.].  Ab- 
Btroct.    [Neu.  Jalirb.f.Hliieralogi«,  etc.  (1B85),  u:  41.] 

(76)  0.  Q01UXLIDB. — Samllng  at  onderrattelaer  om  jordetStar  i  Sverige.    [Oeolog. 

F3reii  i  Stockholm  FfiTh.  (16%),  vu:  &(W-601.] 

(77)  H.  J.  JoHNSTvN-LAVis.—VesiiTliia  and  Uonte  Samnia.    [Geol.  Hag.  (16%),  D. 

in,  vol.  n :  302.] 

(78)  H.  J.  Johnston-Latis.— Tlie  new  ovtbroal:  of  lava  from  TfaaTina.    [Katoie 

(1885),  XXXii :  &S.] 

(79)  H.  J.  JoHMeTOM-LATi§.— Tbe  pbreleal  oonditionB  involved  in  the  injeetioa,  ei- 

tmaiou,  and  cooling  of  igneoaa  matter.    ((Jeolog.  8oo.,  April  S9,  1685.)    [Na- 

toro  (1685),  mn  :  69.] 
(60)  H.  J.  Johnbton-Lavis.— Twnvina.     [Nature  (1895),  xxxa  :  108.] 
(81)  H.  J.  Johnbton-Lavis.— KrakaUto.     [Satnre  (1865),  xxxiu  :  6.] 
(62)  Jduxm. — La  thterie  des  volooDB  et  le  platean  central;  historiqne,  tbterieaae- 

tuellea,  vues  nonrellea.    [CInb  Alpln  fran«ais  (1883),  10*  an.,  358-391.] 
(83)  F.  LADB.^Inflneaoe  dea  baiBBCi  barom^triqaea  snr  loo  tremblementa  de  Mrre  et 

leaphAiombnea^mptifB.     [Compt.  Bend.  (1685),  c:S89-a9S.]    Abatract.  [Neo. 

Jahrb.f.Mineralogie,  eto.(t8e5),  U!  39.] 
(64)  Q.  A.  Lebouk.— OnBomereoent  earthqaakeson  the  Downbam  coast  and  Vbva 

probable  canaea.     (Brit.  Aaaoo.  Adv.  Sci.,  1885.)     [Katnre  (1865),  xxxn  :  659.] 

(85)  Job.  Lb  Contx. — Earthqnake  ehocka  more  violent  on  thestirfare  iban  in  miaea. 

[Scieace  (1685),  vi :  540.] 

(86)  LtVT  KT  BBRaxBOK.— Snr  la  coDBtitotloa  gfologiqae  dela  Serrania  de  Honda. 

(Rapport.)    [Compt.  Bend.    (1885),  c:  1054-1067.] 

(87)  T.C.  LBWI8.— Artificial  eartbqaakeB.    C^'Btore  (1865),  xxxu :  995.] 

(88)  Alex.  Li.bnab. — Bmita  aonterraina  eoteadna  it  llle  de  Saint- Etomingne,  le  ZB 

aoatI883.     [Compt.  Rend.  (1885),  c:  1315.] 
(68)  J.  Uacphbbson.— Soi  lea  tremblementa  do  terre  de  I'Andalouaie  do  So  d6c«mbr« 

1884,et  aentainea  enivantea.     (With  comments  byDsnbr^.)    {Compt.  Rend. 

(1885),  o:  136-136.— Notice.    LaNatnre  (1685),  I;  IIL    Ncu.  Jabrb.f,  Uinera- 

logie,  etc  (1885),  ii :  40-41.] 
(90)  J,  Uacphbbsoit.— Tremblementa  de  terr«  en  Eapagne.     [Compt.  Bead.  (1^85), 

c:  397-399.— RevneBoientif.  (1865), xxxr:  290-304.]    Abalract.    [Neu.Jabrb. 

IMineralogie,  etc.  (1885),  U :  43.] 
(01)  W.  McFakland.— Flood  Rock  exploBJon.    [Science  (1685),  n  :  431.] 
(9S)  T.  C.  MxHDEMBAU..— Tbe  eiploeion  at  Flood  Bock.    [Science  (18SS),  vi:  3S&- 

328.] 
(93)  G.  MbrCauj.- Le  caae  cbe  si  efkeciano  ed  i  t«rremoti.    [Raaaegn&  na^omtto, 

Ficenae,  anno  vi,  vol.  XXI,  faao.  16,  p.  12.] 
(M)  G.  UXRCALLI.— Sulla  natura  del  terremoto  iscbiano  de  28  lagUo,  1683.     [B«Ddi- 

oontl  del  R.  latitnto  Lombardo  (1864),  ser.  II,  vol.  XTII,  faac.  XIX.] 

(95)  G.  Mbkcalu.- Notizie  saUo  atato  attnale  dei  vulc&ni  attivi  italianL.     [ A.tti  d«ll* 

Soc.  ital.  ai  BC.  nat.  (I8B5),  xxvii: .] 

(96)  G.  Mbbcaixl— II  terremoto  aentito  in  Lombardia  nel  13  aettembre,  1884.     [Attt 

della  Soo.  ital.  di  so.  oat.  (1885),  xxvui:  7.] 

(97)  G.  P.  Hbrbill. — Volcanic  float  ftom  Sonthwestem  Nebra^a.     [Soiunce  tl885\ 

v:335.]  '  '■' 

(98)  E.  Metzqbr.— Der  Anabmob  von  Krakatau  im  Jalire  1683.    1  pl«it«  (i«vi«w  < 

KO.S0),     [Pelermaunn Mittbeil.  (1886),  XXXii:  10-24.] 

(99)  8.  Ubonibb.— PoDce  provenant  du  Erokatan.    [La  Katnre  (16e&),   u :  "j^  QjA 

(100)  JoBM  UiLNK.— Seiauiio  experiment*.    3  platee  aod  many  flga.      [Tx«ii«,  ii^, 

Soo.  of  Japan  (IS8S),  vm  :  1-82:- Abatiaot,  Natnie  (1885),  xxnx  :   tl«-aU.l 
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(lOlj  JoHM  HiLKK.— On  tbe  obBecTStion  'of  eanli-tip«  aod  cwih-tieiDon.    6  flg*. 

[Nature  (lear.),  xxsu:  25tt-26a.] 
(t(e)  John  Uilnb.— Fifth  report  of  the  committee  Appointed  for  the  pnrpoM  of  invea- 

tigatlng  the  eartfaqaake  phenomena  of  Japan.    Brit.  Assoc.  Adv.  Sci.,  1686. 

CNatnTB(lH85),  xxzn:  526-626.] 
(t03)  JoHK  HiLNl.— Ad  earthqnake  invenfioa.    [Natnre  (1885),  XXZn :  673-G74.] 
(104)  DK  MoHTESBUS. — Sni  les  tremblements  de  terre  et  lea  <nq)tioDB  ToloaniqoM 

dans  I'Am^riqne  centrale.     [Compt.  Bend.  (IBSi),  c:  1312-1315.     Review  bj 

Behieoa.    Men.  Jahrb.  f.  MineratogU,  etc.  (1680),  1 :  46.] 
(106)  DE  HoNTEBSUS.— Lee  volcana  de  I'Amdrique  cootralc.    [Bev.  Scientif.  (IH85), 

XXXV :  804.] 
(106)  Phiup  Kkalk.— The  Krakatoa  emptiou.    [The  Leianie  Hoot  (1886)  t— t,  379- 

381,  486-488,  564-657;  extract  in  Am.  Jour.  Sci.  (188S)   UI:  XXX:  39S.] 
(101)  G.  Nedmatxh.— Ueber  die  dorob  den  Ansbnich  dee  Tnlktuu  Knkatan  am  26. 

bia37.  Aagast  1883  hervorgerafeueu  atmospbaneclien  BisoheinBngen.    [Hit- 

theU.  Geogr.  GeeeUach.  Hamburg,  1884,  p.  309.] 
(108)  A.  F.  NoGots.— Letremblementdeteiredel'Andalousie.    [La Nature  (1885),  I: 

»-91.] 
(106)  A.  F.  NooDfcs.— LMtreioblemeotadeterTeda35d£oembrel884enAndaloDiie; 

Smaps.    [LaNatnie(1886),  i:  107-110.] 

(110)  A.  F.  Nooufea.— Lea  tremblements  de  Imre  de  dfcembre  1^84— Janvier  1885, 

en  Aadaloneie.  2  platea.  [La  Nature  (16^),  I:  160-155,  303.— Abatrsot,  Na- 
tare  (1836),  XXXI :  417.] 

(111)  A.  F.  Noonfta. — Phfinombnes  gdologiquea  ptodnita  par  lee  tremblements  de 

iem>  de  I'Andalou^e  dn  25  ddoembre  1B84  an  16  Janvier  1685  (with  com- 
mentsby  Hubert).  [ComptEend.  (1886),  C:  263-267.— Coama8,34>aii.,No.2, 
p.50.— Notice,  La  Nature  (1685),  i:  14»-143.  Neo.  Jahrb.  £  Mineralogie,  etc.. 
(1885)  u:  41-^] 

(112)  G.  NokoemstbOm.- Pnlimiolrt  meddeUnde  am  JordbUningaroa  i  Spanien  1 

December,  lt»4.    [G«ol.^FOrenl  StookholmFOrii.  (1885),  TU;  600-603.] 
(U3]  ORNsrxiir.- Ueber  die  gegenwErtlg  Erdbebenperiode  in  ostliohen  Mittelmeer. 
[Aiuland  (1885),  p.  621.] 

(114)  DoiONao  DE  OsraTA.— Los  terremotoa  do  Andalncla.  [Bol.  deUSoc  geogriC 

de  Madrid,  xviii :  57.  Bol.  del  Hinist.  de  Fom.  de  la  Bep.  Hex.  (1885),  Tom. 
x:  No.  73.  Beviewed  by  Penok.  Nea.  Jahrb.  f.  Mineralogie,  etc,  (1886),  n: 
286^87.] 

(115)  BiCHAXD  Owen.- Amerioao  earthquakes.    [Paoiflc  Bci.  Monthly.   March,  1886, 

p.  1-4.] 

(116)  BiCBUtO  OWKN. — BrlHah  earthquake*  and  their  selunic  relationa,     Diagnun. 

[Proo.  Am.  Amoo.  Adv.  Sol.  (1684),  xzxni :  438-143.— Abstract,  Am.  MeteoroL 
Jour.  (18M),  i:  317-321.] 
(117}  U.  M.  Padi.  — Seismological  notee.     [BcieuM  (1885),  v:  199-201.] 

(118)  H.M.  Paul.— Timing  the  Flood Kookexplofioo.    [8oi«ice  (1885),  Tt:  326,431- 
432.] 

(119)  J.W.  PixB.— Tbegenesiaandoonservationofvoloanioenergy.    [Pioo.  Am.  As- 

ncAdv.  Sci.  (1884),  xxxiu:  432-4J8.] 
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Nature  (1885),  1 :  363-364.] 

(143)  "B.  T."  (Rafael  Roio  t  ToBItEsf).— Los  temblorea   de  tierra  en    KopaBa. 

[Crdnioa CientCBca (1885),  a&ovm:  49-53.] 

(144)  Tkbmeschini. — Propagation  dee  tremblements  de  tern.    [L'Astntnomf*  (1685), 

4' ann.,  429-430.] 
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TOLOAiaO  BE0PT10N8  AND  EABTHQUAKES  JS  lOEL&ND 
WITHIN  HISTORIC  TIMES.- 


TntDslated  by  Okobob  H.  Borhkbr. 


Very  little  account  is  taken  in  the  Icelandic  sagas  of  nature  and  its 
phenomenal,  yet  already  at  an  early  day  the  volcanoes  of  Iceland  have 
been  mentioned.  The  "specolnm  reg^e,"  written  in  Norway  in  1230- 
1250,  dwells  on  volcanoes  and  hot  springs  in  Iceland,  and  advances  some 
BDperstitioaB  ideas  as  to  their  origin.  "The  Icelandic  Annals"  qaote 
volcanic  entptioDS  and  violent  earthquakes,  bat  without  entering  into 
details;  and  a  large  amooat  of  information  on  this  subject  exists  only 
in  maDD9cript. 

The  first  mentioD  by  foreign  aotbors  of  the  volcanoes  of  Iceland  are 
foDDd  in  the  "  Topographia  Hiberniffi,"  by  Giraldns  Cambrensis  (1187)i 
and  in  "Ohronieoa  de  Lanercoat"  (1275),  while  tlie  earliest  deecriptiona 
of  the  island  were  given  in  the  fifteenth  and  sixteenth  centories.    In 
these  the  most  absurd  ideas  regarding  Iceland  and  other  northern  conn- 
tries  are  advanced,  and  anlimited  fancies  and  superstitions  are  displayed 
as  regards  the  Hecla.    At  about  the  middle  of  the  sixteenth  ceotory 
the  brothers  Johannes  Magnns  and  Clans  Magnus  wrote  about  Iceland, 
aod  at  aboat  the  year  1600  Oeorg  Peer$on  and  Ble/keniut  published  some 
volumes  on  the  same  Island,  in  which  they  distinguish  themselves  by 
their  ridiooloos  accounts  aod  illusions.    They  were  reported  by  tbe 
Icelandic  scientist,  Arngrlmr  JtSnsson  (1668-1648),  who,  iu  several  works, 
endeavored  to  give  the  foreigners  a  correct  idea  of  tiie  conntiy.    But 
it  is  only  since  the  middle  of  the  eighteenth  century,  and  only  by  tbe 
efforts  of  Thormodhr  Torfason  (+1719)  and  Ami  Magnllsson  (+1730) 
that  tbe  north  has  commenced  to  take  an  interest  in  the  language  and 
the  faiatoiy  of  Iceland.    Ole  Worm  was  the  first,  in  Denmark,  to  write 
smnetbing  on  the  remarkable  nature  of  that  country.    Nevertheless  the 
knowledge  of  it  was  but  very  imperfect  until  tbe  middle  of  the  eighteenth 
c*^tory.    In  1746,  Johan  Anderson,  bargomaster  of  Hamburg,  published 
a  volume  on  Iceland,  in  which  he  corrected  many  inaccurate  ideas,  and 
wfaicb  was  followed  by  tbe  publication,  in  17C2,  of  Niels  Horrebow's  ex- 
cellent work  "Tilforladehge  Efterretninger  om  Island."    Bat  no  work 
has  ever  served  a  better  purpose  than  the  "Beise  igjennem  Island," 
Soro,  1T72,  by  Eggcrt  Olafsson  and  Bijarui  Pdlsson;  it  has  been  traoa- 

'  TrvtMlatioD  of  tbe  rteoinri  of  ''Oreraigt  over  do  iaiandske  Talkaaen  HUtoria  af 
I,  Laerer  v«i  HeftlHkoleo  paa  Hodbravellir,  IsUod." 
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lated  ioto  Freocb  and  GermaD,  and  Dotwithstaading  its  antiqaity,  it  a 
still  tbe  best  soarce  of  knowledge  of  this  coantiy.  At  the  close  of  ibe 
last  century  tbe  island  was  visited  by  several  nstnraliats,  among  whom 
we  mention  IS.  Mobr  and  Sveinn  Pfilsson,  of  whom  tbe  latter  has  left 
some  still  nnpnblisbed  works  on  tbe  volcanoes  and  glaciers  of  loelwid. 

Tbe  geology  of  Iceland  was  not  thorooghly  studied  nntil  the  com- 
mencement of  the  nineteenth  centory.  Among  those  who  devoted 
themselves  to  this  snbject  we  mnet  mention  G.  8.  Mackenzie  (1810),  C. 
Erng  von  Nidda  (1S33),  and  Engine  Bobert,  who,  in  1836-'36,  was  a  mem- 
ber of  de  Gaimard's  expedition.  Hteenacmp,  Hallgrf msson,  and  SobytJie 
visited  Iceland  in  lS39-'dO,  daring  which  period  Steenstrnp  investigated 
tbe  fossil  plants  of  tbe  miocene  period,  which  later  were  described  by 
Oswald  Heer  in  bis  "Flora  fossilis  arctica."  ^jorn  Gannlaiigftson  also 
contribated  considerably  to  tbe  knowledge  of  the  coantry  by  constmct- 
ing,  daring  tbe  years  1831-1843,  a  map  of  tbe  island.  In  1.S4C,  the  year 
following  the  last  eruption  of  Hecla,  the  island  was  visited  by  three 
celebrated  scientists,  R.Bnnsen,I>e8  Cloizeaus,  and  Sartori  OS  V. Walters- 
hnnsen,  and  daring  their  sojonrn  they  achieved  considerable  Rciendflo 
resalts.  Th.  Kjerulf  visited  the  island  in  1850  and  G.  O.  Winkler  in 
18r>8.  The  geologist,  F.  Zirkel,  who  explored  the  island  iu  1860,  fur- 
nished very  valuable  contributions  to  the  knowledgeortherock8j>f  Ice- 
land. The  "  Iteiae  nach  Inland,"  by  I'reyer  and  Zirkel,  is  oue  of  the  Wst 
descriptions  known.  Paijkall  (1867)  couatructed  tbe  first  geological 
map  of  Iceland,  andF.  Jonstmp,  during  his  two  visits  in  137  L  and  1S76, 
stndied  several  volcanoes  and  sulphur  and  coal  beils. 

Halld6r  Jakobsson  (1734-1810)  was  tbe  first  to  occupy  himeejf  with 
tbe  history  of  the  Icelandic  volcanoes,  but  his  work  has  not  been  of 
mncb  ntiHty,  on  account  of  tbe  fireqneut  inaccuracies  in  tbe  location  of 
volcanoes  and  the  dates  of  their  eruptions.  G.  Gariieb  was  engaged 
in  similfir  stndies,  bat  his  work,  too,  contains  many  inaccuracies.  En- 
gine Robert,  Sabine  Baring-Gonid,  and  Zirkel  have  partly  fallen  into  tbe 
same  mistakes  as  the  preceding  authors.  Tbe  informatioD  Laving 
mostiy  been  obtained  in  an  indirect  way,  it  is  not  to  be  wondered  at 
that  the  results  are  fknlty.  The  Icelandic  poet  and  naturalist,  Jdnas 
Hallgrimsson,  was  the  first  to  give  a  true  account  of  tbe  history  of  the 
Icelandic  volcanoes,  but  his  memoir  only  exists  iu  manuscript.  Many 
loelandera  have  given  accounts  of  varions  volcanic  eniptions  duriug  tbe 
past  centory,  bat  the  greater  part  of  thfse  observations  are  still  unpub- 
lished, and  aie  preserved  in  libraries  or  otherwise.  As  regards  tbe 
emptions  of  the  nineteenth  centnry,  J.  G.  Schytlie  has  given  an  exod- 
lent  acconnt  of  that  of  Hecia  in  1845,  and  P.  Jonstrnp  has  deaotibed 
the  volcanoes  of  DyngjuOall,  SveinagjA,  and  M^vatn. 

Notwithstnnding  the  many  celebrated  scientists  who  have  visited 
Iceland,  its  geology  is  at  present  bat  little  known,  but  this  finds  an 
explaoation  in  tbe  extent  of  the  coantry,  in  the  many  difEteultiea  whkdk  i 
present  themselves  to  tbe  traveler,  and  the  limited  time  at  their  oon-  ' 
toand.  ,-<         T 
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LOCATION  OF  THE  AOTIT£  TOLCANOES. 

The  interior  of  Icelaod  forms  a  platean  of  about  630  meters  in  height, 
vbich,  towards  the  north,  northwest,  aod  east,  is  cat  np  iuto  a  large 
number  of  fjords  and  valleys ;  it  slopes  gently  towards  the  nortitt- 
Dortheast  (with  »  mean  iuclinatlon  of  0°  23'  62"  between  YatoajOknll 
and  the  promontory  of  IjSnies);  and  toward  tbie  sonthwest  {with  an 
ioclination  of  0©  13'  1"  between  the  platean  of  Sprengisandr  and  the 
month  of  the  Tt^tfirs^) ;  while  the  steepest  slopes  are  on  the  east  and 
DOrthwest  sides,  where  they  lOrm  abrupt  cliffs  facing  the  sea.  The 
most  elevated  portions  are  covered  with  glaciers,  which  occupy  a 
superficial  sorface  of  14,000  square  kilometers ;  the  corrents  of  lava 
covering  7,400,  of  which  3,400  result  from  the  OdMahrann.  Two 
cbains  of  volcanic  moantaiua,  the  Reykjanes  and  the  Snaefellsnes,  ex- 
tend on  both  sides  of  the  Gnlf  of  Fase  easterly  across  the  plateau. 
The  formation  of  the  east  and  northwest  portions  of  tbe  Island  is 
iDOfltly  trap,  while  that  of  the  central  portion  is  soft  gravel,  with  banks 
of  p^agonite,  a  formation  in  which  the  volcanic  phenomena  seem  to 
be  prevalent.  Volcanic  eruptions  appear  to  be  confined  to  two  locali- 
ties, one  in  the  sonth  of  the  island,  running  soatbwest  to  northeast, 
and  tbe  other  in  the  north,  running  ftom  south  to  north.  Emptions 
■of  trachyte  have  occurred  in  tbe  eastern  portion  of  tbe  island.  Glacial 
«Dd  alluvial  deposits  cover  large  spaces.  There  are  a  large  number 
•of  extinct  volcanoes;  but  we  shall  confine  oorselves  to  those  which 
3iaTe  been  active  within  historic  times. 
We  may  distingnish  eight  groups  of  active  volcanoes  in  Iceland: 

(1)  Groupo/Snaefelltnea  (EldboTg). 

(2)  Oroi^  of  the  Heda  {E.ec\a,  R&aAhakamhaT). 

^3)   Group  o/'iids^IiJaMS  (Tburrdrbraun,  Trdllad^ngja,  Elde^ar).  - 
(4)   ^nn^  o/Katla  (Katla,  EyjaQallajoknll*). 
{5)  Oroitp  of  Yarmdrdalr. 

(6)  Oroi^  of  ike  volcanoes  south  of  tAe  VatiuijokuU  (Oraefajoknll, 
Sheidliaritij5kall,  Orfmsvatn,  Sidbiijokull). 

(7)  Group  of  the  volcartoes  of  Odddahraun  (KverkQall,  D^gjuQall^ 
SveinagjA). 

(8)  Oroup  of  the  volcanoes  of  M^atn  (Krafla,  Ijeirbnfikr,  Hrossa- 
dalr,  BJamarfiag,  Dalfjall). 

(1)  Group  of  Sna^ellmes, — ^The  only  active  volcano  in  this  group  is 
Oie  Eldborg  {64°  47'  Lat.  X.,  34°  54'  Long.  W.  of  Copenhagen),  which 
at  about  the  year  950  threw  ont  from  a  crater  of  200  meters  in  diameter 
and  03  metors  depth  a  corrent  of  lava  11,300  meters  long  by  3,770  meters 
wide. 

(2)  Group  of  the  Becla.— The  Eeela  {63°  59*  N.  Lat.  and  32°  19'  Long. 

*  Jofcall  is  tli«  Ie«Undic  word  for  gJiMier.  E^aQaUtOSkiil],  for  ioftaDoe,  sigDiflM 
1^  |[l«cier  of  E;jaQaU,  bat  nt  the  same  time  eervM  to  dpalgnate  the  volootio  oi 
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W.  of  Oopeobafien]  is  the  most  celebmted  of  the  Icelaodio  Tolcanoeg. 
It  bas  been  stadied  by  Schythe  and  Ejenilf.  It  is  located  on  »  chain 
of  23,000  meters  in  length,  rises  in  three  or  four  terraces  to  a  height  of 
l,S5(i  meters,  and  is  Bnrroanded  by  large  lava  beds  of  680  square  kilo- 
meters in  extent.  A  little  below  the  snmmit  are  craters  which,  in  lS4o, 
were  formed  in  a  crevice  roDDing  sonlbwest  to  northeast.  Parallel 
witb  the  Hecia  emerge  from  the  lava  five  ridges  of  soft  gravel  stone, 
all  running,  partly  disconnected,  from  sonthwest  to  northeast;  in  the 
midst  the  Hecla  rises  on  a  base  of  630  meters.  The  largest  streams  of 
lava  are  fonnd  on  the  east  slope  of  the  Hecla,  on  which  aide  the  base 
also  is  more  elevated  than  on  the  west  side.  Several  series  of  craters 
appear  aronod  the  Hecla,  and  at  the  foot  of  the  chains  of  soft  gravel 
stone.  At  Torfajokoll,  to  the  east  of  tbe  Hecla,  the  remarkable  trachyte 
lava  current  of  Hrafntionuhrann*  is  met  witb.  The  Hecla  has  beA 
eighteen  emptions  within  historic  times. 

The  Sandhukambar  {M°  12'  N.  Lat.,  32°  25'  Long.  W.  of  Copenhagen) 
is  a  volcano  extending,  like  tbe  Hecla,  in  a  direction  southwest  to  north- 
east. Only  one  emption  (in  1343)  is  known  to  have  occurred,  whereby 
a  formerly  very  fertile  valley  became  covered  witb  ashes  and  pnmioe 
stoue. 

(3)  Gro^  of  BeyJganet. — The  peninsula  of  Beyhjanes  sboald  be  ood- 
sidered  a  eontinnation  of  tbe  Hecla.     It  is  composed  of  stratified      . 
masses;  gravel,  alternating  witb  trap-rock,  forming  plat«aus  of  aboat 
125  meters  in  height,  completely  covered  with  lava,  from  which  rise,  in 

a  direction  fh>m  southwest  to  northeast,  a  series  of  volcanoes  and  oones 
of  scoria,  reaching  to  a  height  of  630  meters,  cootAining  several  hot 
springs  and  solfiktares.    Here,  in  y.  Lat.  64°  and  W.  Long.  33°  5^,  one 
meets  with  the  lava  stream  of  Tkurrdrhravn,dB,ti.ng  from  the  year  1000. 
It  started  from  two  craters  situated  in  tbe  northwest  portion  of  the 
Hellisbeidbi  and  extended  to  a  distance  of  15  kilometers.    In  its  south- 
east portion,  4  kilometers  long,  it  has  an  inclination  of  only  1°  50',  bat 
it  then  descends  with  an  inclination  of  24°  to  30<^,  and  from  a  height 
of  140  meters  into  the  plain  of  Olfus.    Nearly  in  the  middle  of  the 
peninsula,  in  63°  56'  N.  Lat.  and  34°  14'  Long.  W.  of  Copenhagen, 
there  rises  to  the  northwest  of  the  solfatare  of  Erisnvik  the  volu»no 
of  TrSllad^ngja.    The  Icelandic  annals  mention  six  eruptions   of  the 
Trolladjngja,  which  have  been  credited  to  the  volcano  of  Od&dha- 
hrann  of  the  same  group,  but  which,  according  to  tbe  investigations  of 
Joniis  Hallgrimsson,  appear  to  be  those  of  the  Reyhjanes.      On  the 
southwest  point  of  Beykjanes  are  several  hot  springs,  and  in  tlie  same 
direction,  about  llj  kilometers  from  the  coast,  a  series  of  'volcanic 
islands,  known  under  the  name  of  Fuglea  Kjaer  or  EMegar,    in    tlie 
neighborhood  of  which  several  submarine  eruptions  have  occarrecl. 

(4)  Group  of  KatUt.— Upon  the  grand  glaciers  of  M^rdal^okuU  (1,320 
square  kilometers),  separating  tbe  district  of  Skaptafell  (SkApta^Ua- 

*  Hiauo  de«iKDal«8  in  Icelandlu  a  onnent  of  Uv*.  I 
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syssel)  from  that  of  Ran^^rvaDa,  are  located  two  centers  of  eniptton, 
the  Hyja^aUajShtU  and  the  Katla.  The  neighborhood  of  this  groii|t 
ooDsists  of  sandy  deserts  and  bowlders,  which  have  their  origin  iu  the 
glacial  movement  and  in  volcanic  eraptions.  The  conflgiiration  of 
several  districts  have  in  this  manner  been  entirely  changed  within  his- 
toric times.  The  combined  power  of  the  glacial  movement  OaA  of  the 
volcanoes  is  plainly  seen  in  many  instances.  At  one  place  where  for- 
merly qait«  a  considerable  Qord  existed,  there  is  at  present  a  desert,  and 
several  small  monotains  which  formerly  rose  f^om  the  coast  are  at 
present  quite  a  distance  away  from  the  sea.  The  EyjalQallajokutl 
(63°  37'  S.  Lat  and  W.  Long.  32°  16'  18"),  to  the  west,  is  a  tmneated 
cone  of  1,706  meters  in  height.  The  principal  crater  has  tumbled  in 
and  is  filled  np  with  ice.  The  eruption  of  1821  took  place  from  a  crevice 
of  abont  50  meters,  on  the  northwest  slope  of  the  mountain.  The  Katla 
(63°  37'  N.  Lat.,  31°  36'  W.  Long,  is  a  deep  crater,  sitnated  in  the  east- 
ern portion  of  the  M^rdalsjdknll,  «nd  ordinarily  filled  with  ice.  It  has 
several  times  been  attempted  to  closely  examine  this  volcano,  bntalways 
in  vain. 

From  the  Katla,  descending  to  the  base  of  the  glacier,  extend  two 
valleys,  the  one  in  a  sontheasterly  direction,  towards  the  Mjfrdalssandr, 
"beyond  the  isolated  mountain  Hafrsey,  the  other  one  in  a  southwesterly 
direction,  towards  the  StSlbeimasandr.  The  greater  part'of  the  water- 
conisea  issuing  from  the  glaciers  at  the  time  of  the  emptious  descend 
through  the  valley  to  the  southeast;  still  some  few  find  their  way 
throngh  the  soothwesterly  valley.  The  ernptions  which  in  the  annalii 
have  been  ascribed  to  the  M;^rdalsjokull,  Midhdatsjokull,  Hefdh^jokall, 
Selfaeimajokull,  and  Katla,  should  all  be  credited  to  the  Ealla,  since 
aU  these  names  have  been  given  to  the  same  volcano.  Several  districts 
and  a  large  number  of  farms  have  been  destroyed  by  the  eruptions  of 
the  Katla.  Neither  the  Katla  nor  the  other  ice-covered  volcanoes  in  the 
sooth  of  Iceland  have  ever  emitted  any  lava.  This,  next  to  the  Hcclii. 
is  tfae  most  active  volcano,  twelve  or  thirteen  eruptions  having  been 
recorded  within  historic  times. 

(5)  Group  of  Varmdrdalr. — The  most  violent  eruptions  ever  recorded 
in  Iceland  within  historic  tJmes  occnrred  iu  1783,  to  the  northeast  ol 
the  glacier  of  Midair,  in  the  neighborhood  of  the  sonrces  of  the 
Sbapt^  These  eraptions  issued  from  a  large  number  of  craters,  situ- 
ated to  the  southwest,  north,  and  east  of  Mont  Laki  (6iP  2'  "S.  Lat.),  and 
thmngboat  a  valley  named  Varmdrdalr,  and  not  from  the  Skapt&rjo- 
koll,  as  mentioned  in  most  geological  manuals,  although  it  is  not  implied 
that  on  other  occasions  eruptions  have  not  taken  place  from  craters  in 
that  region  of  glaciers.  The  craters  which  occupy  our  attention  in  the 
preeent  caise  are  btit  imperfectly  known.  Magnfis  Stephensen  (1784)  ami 
Bveinn  PAIlson  (1794)  examined  several  of  thera  superficially.  Those  of 
Oe  Talley  of  Varrofirdalr  extend  throughout  a  length  of  abont  15  kilom- 
aten.    lihib  ottrreots  of  lava  vhich  were  formed  are  tiie  most  extensive 
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ever  produced  in  the  world  in  any  siogle  eniption  within  historic  times. 
They  cover  a  track  of  397^  square  kilometers,  and  iu  Bcveral  places  are 
from  157  to  188  meters  thick.  The  lava  spread  towards  the  south  ia 
two  branches,  the  westerly  one,  83  kilometers  long,  into  the  bed  of 
the  Skaptfi,  and  the  easterly  one,  38  kUometers  lotig,  into  that  of  the 
Uoett'4BQi6t,  According  to  Lyell  its  volume  is  considerably  larger 
that]  that  of  Mont  Blauc;  its  mean  inclination,  according  to  Elie  de 
Beaumont,  is  0°  30*;  bat  in  the  absence  of  exact  measnrementa  these 
Qgares  can  be  relied  on  only  approximately. 

(G)  Qrotip  ofvolcanoe»  south  of  the  VatnajiikuU. — On  the  south  side  of 
the  Yatn^joknll,  in  an  nnkuown  desert,  are  several  volcanoes,  but  none 
of  them  have  as  yet  been  examined,  and  even  their  exact  location  is  not  * 
known,  with  the  exception  of  the  highest  mountain  in  Iceland,  the 
Orce/ajSkuU,  or  HnuppafeU^Sknll  (64°  0'  48"  N.  Lat.  and  29°  20*  l(i" 
Loug.  west  of  Copenhagen),  which  rises  like  s  promontory  on  the  sooth 
brink  of  the  Yatn^dkoll  to  a  height  of  1,960  meters.  Formerly  bnmiin 
habitations  extended  to  the  foot  of  the  glacier,  bat  these  regtoos  have 
been  completely  devastated  by  the  eruption  of  1349.  P&lsson  ascended 
the  Orsefajoknll  in  1793.  From  all  sides  extend  large  glaciers  down  to 
the  tow  lands.  To  the  west  of  the  Ortefajoknll  is  the  glacier  of  Skei- 
ilkardrjokully  and  still  farther  lo  the  west  that  of  SidhujokuU;  between 
these  is  the  lake  of  Qrimtvdtn.  The  annals  meatiou  several  eruptions 
ill  this  region,  but  exact  data  are  wanting. 

{7/  Group  of  volcanoes  of  Odddhahraun — To  the  north  of  the  Vatna- 
jukull  ia  the  gr^id  lava  carrent  of  Odddhahraun,  covering  a  surface  of 
.{,400  square  kilometers,  and  on  which  a  considerable  number  of  craters 
And  volcanoes  arelocated,  the  greater  part  of  which  are  still  noesplored. 
The  height  of  the  Odddahraaa,  above  the  sea,  at  the  foot  of  the  VatnajK- 
knll,is942  meters,  but  on  the  inner  side  only  471  meters.    To  the  north 
of  the  Vatnajoknlljin  W.  Long.  29°  SW,  is  the  volcano  Kverifjalt,  from 
which  eruptions  took  place  in  1717  and  1873,  and  likely  quite  frequently 
within  historic  times.    To  the  northwest  of  the  KverkQall  rise^,  at  an 
elevation  of  1,400  meters  atwve  the  sea  level,  the  volcanic  group  of 
D^n^Jjall,  explored  by  F.  Jonstrup  in  1876.    These  mountains  encircle 
the  valley  of  Aslga,  which  has  a  surface  of  about  57  square  kilometers, 
iiud  an  altitude  of  1,100  to  1,200  meters.    The  ground  is  covered  with 
lava  beds  having,  in  the  east,  towards  the  opening  of  the  valley,  an  iu- 
i^lination  of  1°  26'.    In  the  southeast  angle  of  Askja  an  aby&»  of  230 
meters  depth  has  formed,  in  the  middle  of  which  is  found  a  circular 
lake  of  1,200  meters  in  diameter,  with  a  water  temperature,  la  1876,  of 
:i2o  C.    On  the  sides  of  this  pit  are  craters  which  erupted  in  1875. 

To  the  north  of  the  DyngjoQall  mountains,  to  the  west  of  JSknlB^t  i 
Axarfirdhi,  in  a  flat  and  sterile  plain,  named  M^atTisSraefiy  in  wliicta 
there  are  some  ancient  craters,  an  eniption  took  place  in  1S75  in  the 
i-revice  of  Sveinagjd,  in  the  midst  of  a  grassy  plain,  whereby  a  corr^ut  of 
lava  was  created,  23,000  meters  long  and  1,900  meters  wide,  the  volume 
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of  which,  according  to  F.  Jooetrnp,  represents  310,000,000  of  ciil>i« 
meters.  Tb«  craters  are  divided  iuto  three  groups,  of  nhich  Ibc  koiuIi- 
erly  is  475  meters,  sod  the  northerly  422  meters  above  sea  level.  The 
bigheflt  crater  extended  in  1876  to  34  meters  above  the  plain. 

(8)  Group  of  the  volcanoes  of  M^vatn. — The  surroundings  of  the  lake 
M^atn  coDstitate  avery  remarkable  volcanic  region ;  it  is  nearly  entirely 
covered  with  lava  beds  strewn  over  with  craters,  which  give  it  the  ap- 
pearance of  a  Innar  landscape.  To  the  east  of  the  farm  of  BeykjaUulb 
etretebes  oat  a  long  chain  which  terminates  in  the  volcano  of  Leirknulr, 
in  the  neighborhood  of  which  the  grand  eruptions  of  1724-1730  took 
plaoe.  Into  the  same  period  fall  other  eruptions,  issuing  from  the 
Krajta,  to  the  east  of  the  Leirhnlikr,  from  the  ffros»adalr,  the  Bjarnar- 
flag,  aod  from  another  crater  in  the  vicinity  of  the  Beyl^aklidhanel,  on 
the  east  slope  of  the  chain  of  Dayyall,  craters  all  wttbin  a  short  dis- 
tauce  from  each  other  and  in  a  right  line  south  of  the  Leirhniikr. 
Several  extensive  solfatarea  occur  in  the  vicinity,  especially  at  Niinia- 
Qall.  The  annals  mention  besides,  still  withont  indicating  the  locality, 
several  eraptioos,  the  greater  part  of  which  undoubtedly  have  taki'n 
place  in  the  ankoown  regions  which  surround  the  Yatu^jSkull. 

The  varioDS  lists  indicate  quite  a  number  of  volcanic  eruptions  in 
AeetioDB,  in  which,  according  to  the  annals,  such  phenomena  have  not 
occurred  within  historic  times.  Likewise  one  might  discard  the  ful- 
lowing  localities  as  places  of  eruption  :  Asmnndarntipr,  Thdreyjaruiipr, 
HofsjokaU,  Balvjoknll,  Tbeistareykir,  Fremri-ITdmar,  Hvertjall,  Sand- 
felJfljdknll,  Mosfell,  Herdhabreidh,  Skapt&rjokull,  Brefdhamerkrjokult, 
Thdrsmcirk,  and  Tor^Skull.  It  is  true,  there  are  craters  in  some  of 
tbeao  localitieB,  but  there  is  not  one  historical  proof  of  their  eniptioD». 
The  foreign  publications  repeat  many  errors  relative  to  the  situations 
of  the  volcanoes  of  Iceland,  caused  by  the  imperfect  knowledge  which 
their  aathois  poBsessed  of  the  topography  of  this  country. 

CHKONOLOaiOiZ.  LIST  OF  TOLCANIO  EROPIIONS  AND  EARTHQUAKES 
ra  lOKLAMD. 

900  (appioziniately).  Bmption  of  the  Katla.  The  entire  region  from 
the  Eyjarit  and  the  H<5lms&  to  the  river  K&lm,  north  of  the  Alptaver, 
and  Ibe  district  of  Dynsk^gahverfi  were  completely  devastated.  At 
about  the  same  time  the  sandy  plain  of  S61heima  appears  to  hare  been 
■objected  to  the  action  of  water  and  ice,. whereby  the  coarse  now  called 
J^ols^  &  Sdlhelmasamli  seems  to  have  been  formed.  Several  IIsIk 
tDoltiply  this  eruption,  dating  them  in  894  and  934,  but  there  is  no  cer- 
tainty as  to  the  correctness  of  these  dates. 

9SO  (approximately).  Ernption  of  the  Eldborg  and  formation  of  the 
iuv»  corrent  of  Borgarhniun.  The  farm  of  Hripr  formerly  stood  od 
the  site  of  the  present  crater. 

lOOO.  JEruption  on  the  Sellisheidki  and  formation  of  lava  stream  of 
Th^i-rjfcrluanD. 

DigiLizedbyGoOglc 


502  SCIENTIFIC  RECORD  FOB  1880. 

1013.  Eaitfaqnake,  causing  the  loaa  of  eleven  Uvea. 
1104.  First  eniptioD  of  the  HeeUi. 

IIGI.  First  eraptioD  of  the  Tr8Uad^n0tt.  Several  boildiQgs  were 
destroyed  by  shocks  of  eorthqaake. 

1157.  Second  emption  of  the  Meola,  on  the  19th  of  Janoary,  and  earth- 
quake shocks,  caasing  the  death  of  several  persons. 

1167.  Barthqnake  at  Orimsnea,  with  a  loss  of  Dioeteen  lives. 

1182.  Earthquake.    Eleven  people  killed. 

1188.  Second  entption  of  the  Trolladyn^a. 

1206.  Third  emption  of  the  Seela,  December  4,  lasting  until  the  fol- 
lowing spring. 

1211.  Submarine  emption  near  Eldejoarj  soatliwest  of  BeykJ^^^^ 
Several  new  islands  formed  and  others  disappeared.  In  the  south  of 
Iceland  an  earthqnake,  whereby  eighteen  people  lost  their  lives. 

1222.  Fourth  eruption  of  Be(da. 

l:!26.  Emption  in  some  unknown  locality.  The  winter  of  this  year 
is  called  "  the  winter  of  sand." 

1226.  Second  snbmarine  eruption  to  the  sonthwest  of  fieylc/anM. 

1231.  Third  snbmarine  emption  to  the  southwest  otBeykjana, 

1238.  Fourth  submarine  emption  to  the  southwest  of  Bej/kfaiiea. 

1240.  Fifth  submarine  emption  to  the  sonthwest  of  Ee^fgama.  Ac- 
cording to  Qlali  Oddsson  half  of  the  peninsala  was  destroyed. 

1245.  Second  eruption  of  the  Katla.    Torrents  of  water  were  thrown 
upon  the  plains  of  S51heima  and  the  fields  were  covered  with  cinders 
to  a  thickness  of  16  centimeters. 
.  1260.  Violent  earthquake  shocks  in  the  north  of  Iceland. 

1262.  Third  emption  of  the  Katla,  The  volcano  hurled  oat  a  mass 
of  water,  ice,  and  stones,*  which,  it  is  said,  raised  the  Sdlheimasandr 
38  meters,  (t) 

1294.  Fifth  eruption  of  the  MeelOj  accompanied  by  violent  earth- 
quakes and  formation  of  crevices.  The  water  in  the  wells  assumed  a 
milky  white  color  and  the  Bang&  changed  it«  course.  The  rivers  were 
covered  with  dross,  which  the  currents  carried  as*far  as  the  Faroe 
Islands.  Several  hot  springs  disappeared  on  this  occasion,  while  others 
were  formed. 

1300.  Sixth  emption  of  the  Eeda,  on  the  10th  of  Jnly.  This  was  one 
of  the  moat  violent  actions  of  this  volcano.  The  cinders  throwa  oat 
were  carried  by  the  prevailing  southwest  winds  to  the  north  of  the 
island,  where  they  caused,  great  destruction,  which  was  followed  by  a 
famine.  For  two  days  complete  darkness  prevailed,  and  the  BecLi 
underwent  considerable  changes.  On  the  30th  December  an  eartb< 
quake  destroyed  the  larm  of  Skardh.  Five  hundred  people,  mostly  ix 
the  north  of  the  island,  died  of  the  consequences  of  this  emption. 


*  These  torrents  of  wat«r,  ice,  atones,  grav*!,  and  Mnd,  j«odiiM4  by  the  Tnlrnnji 
waptiooB  in  Iceland,  are  oslle4  "  JSkeUOb." 
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l£iOS.  Earthqaakes  in  the  soath  of  Iceland,  destroTuiR  eighteen  fttmu 
and  killiog  six  people. 

1311.  Foorth  emptioD  of  the  Katla,  od  the  26th  of  Jauaary,  com- 
pletely ravaging  the  district  of  L&geyjarhverfl.  Earthquake  shocks  on 
the  lOtfa  and  11th  of  January  destroyed  fifty  one  farms. 

1332.  ErnptioD  in  the  Ticlnity  of  the  district  of  Sidha  on  the  2d  of 
December.    The  exact  spot  has  not  been  located. 

1339.  Bartfaqoake  on  the  22d  of  May,  in  the  south  of  the  island,  de- 
Btroying  a  nnmber  of  fitnns  above  Skeidh,  F16i,  Holtamaiiuahoeppr, 
and  between  the  TbjiJr8&  and  the  Eystri  Bang^  In  the  mountains  of 
Hengil  a  hot  spring  appears,  with  a  circumference  of  76  meters. 

1340.  Third  eruption  of  the  TrSUad^/ngja. 

1341.  Seventh  eruption  of  the  Eecta,  on  the  Idth  of  May,  accompanied 
by  an  enormous  iall  of  cinders,  which  devastated  several  districts  in  the 
sarroondtng  conntry,  while  at  the  same  time  an  earthquake  destroyed 
seveial  fkrms.  In  the  same  year  an  emption  of  the  Oratf(0okuU  is 
mentioned. 

1343  (approxiinately).  Eruption  of  the  £an(tJttiI»imdar.  In  the  adjoin- 
ing valley  of  Tbjdrs^rdalr  eleven  farms  were  compleb^ly  destroyed. 
Of  some  of  them  the  mins  are  still  in  existence. 

1349.  Second  emption  of  the  Ora^ajokuU,  which  devastated  five 
fertUe  districts  (tierreder).  After  the  ice  covering  the  mountains 
began  to  melt,  the  torrents  thus  formed  swept  away  forty  farms  and 
two  churches,  and  those  which  bent  their  course  towards  the  sea  carried 
soch  a  quantity  of  sand  and  gravel  that  a  beach  had  formed  after  the 
eraption  at  a  place  where  before  the  water  had  a  depth  of  56  meters. 
Some  lists  give  the  dates  of  this  emption  in  the  years  1350  and  1362, 
respectively. 

1360.  Fourth  emption  of  the  TrifUad^n^a.  Pumice  stone  was  car- 
ried westward,  towards  the  sea,  as  &r  as  M^rar,  and  the  eruption  was 
plainly  visible  at  SnaefeUsnes. 

13T0.  Earthquake,  causing  the  tambling  down  of  twelve  farm-honses 
in  Olfos. 

13S9-W.  Eighth  eruption  of  the  Seola.  The  principal  eruption  took 
place  from  two  new  craters  which  opened  below  the  farm  of  Skardh. 
It  lasted  to  the  middle  of  the  year  1390  and  destroyed  two  farms.  The 
aame  year  saw  the  fifth  eruption  of  the  TrSllad^jtgja  and  one  of  the 
SidkfifJtuiL 

1391.  Earthquakes  at  Grbntnea,  F16i,  and  Olfus  which  were  felt  to  the 

DOTth-west  as  far  as  Holtavordhnheidhi.    Fourteen  farms  were  seriously 

damagped  aad  three  houses  caved  in. 

141G.  Fifth  emption  of  the  Katla,  with  a  considerable  fall  of  ashes. 

1122.  Sixth  submarine  explosion  southward  of  Beylganea.    A  new 

islaod  was  formed,  which  later  on  disappeared  again. 

1436-  2?inth  eruption  of  the  Becla^  resulting  in  the  destmction  oi 
dgbteeo  fanuB  dming  one  morning. 
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1477.  Ernptton  Id  an  nniobabited  region;  iu  tbe  nortli  of  the  island 
a  heavy  fall  of  ashea  followed  by  a  famine. 

1610.  Tenth  eruption  of  the  Hecin,  on  the  25th  of  July.  Large  masBes 
of  lava  were  thrown  to  a  distance  of  several  miles,  killing  several  peo- 
ple. Id  the  same  year  the  sixth  emptioQ  of  Trollad^ngja  is  recorded. 
These  ernptions  were  followed  by  dangeroas  epidemics,  to  which  many 
people  fell  victims. 

1546.  Earthquake  at  Ol/ua,  in  tbe  commencement  of  June.  Several 
forms  were  more  or  less  injured. 

1552.  Earthquake  on  the  2d  of  Febmary. 

1554.  Towards  the  end  of  May  the  eleventh  ernption  of  SeeUt,  or 
rather  of  the  mountain  chain  forming  its  northeastern  continuance.  Tbe> 
ernption  lasted  six  honrs,  and  the  shocks  of  earthquake  were  so  fre- 
quent that  tbe  people  qnitt«d  tbeir  houses  and  took  up  their  abodes  iu 
tents. 

1578.  On  the  Ist  of  November  the  twelfth  eruption  of  Hecla,  which, 
although  feeble,  was  accompanied  by  violent  shocks  of  earthquakeii 
which  destroyed  several  farms  at  Olfns. 

1580.  Sixth  eruption  of  the  Katla,  on  the  11th  of  August  Destruction 
of  several  farm-bouses,  bat  no  loss  of  life.  The  current  of  water,  ico, 
sand,  and  rooks  (JSkelliib)  thrown  oat  by  the  volcano  took  a  southeast- 
erly course. 

1581.  On  the  30th  of  May,  earthquake  at  Bangdrvellir,  demaDdiog 
several  victims. 

1583.  Seventh  submarine  explosion  southwest  of  Reyl^neg. 
1684.  Violent  earthquake. 

1597.  Thirteenth  ernption  of  Heela,  commencing  on  the  3d  of  Jauu- 
nary  and  lasting  until  March,  while  vapor  was  emittM  until  Jaly. 
Eighteen  columns  of  fire  rose  above  the  niouutaiu,  the  cinders  scat- 
tered over  more  than  half  the  country,  in  the  west  as  far  as  Borgarf- 
jdrdhr,  to  the  east  as  far  as  L6n,  and  to  the  north  as  far  as  BSrdharvalr, 
and  during  twelve  hours  the  detonations  were  audible  at  tbe  extreme 
north  of  Iceland.  Tbe  eruption  was  accompanied  by  earthquakes, 
which  destroyed  several  form-houses  at  Olfas.  A  large  hot  spring  (tbe 
Little  Geysir)  south  of  the  form  of  Eeykir  disappeared,  but  anotlier  on» 
opened  on  tbe  north  side. 

1598.  On  the  10th  of  November,  tbe  third  eruption  of  Ora^txfoiiMl 
and  ernption  at  Orinuvatn  (T).  A  umtheasc  wind  carried  tbe  asbe«  as 
far  as  the  EyjaQordhr. 

1612.  Eruption  of  the  E^a^aUajSkuU  on  October  12. 

1613.  Violent  earthquakes  in  the  south  of  Iceland;  destruotioii  of 
many  farm-buildings. 

1618.  Earthquake  at  Thingeyjarg^ila,  continuing  from  autuma  until 
Christmas.  One  shock  broke  down  four  buildings  and  produced  a  nam- 
bet  of  large  crevices. 

1619.  Fourteenth  ernption  of  Eecla  towards  the  end  of  July.     Tbe 
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asbes  carried  northward  by  a  soathwesterly  wiDd  prodnced  an  intense 
darkDeas. 

1^4.  Earthqaake  at  Fl6i  in  Kovember ;  two  farm  bnildinga  were 
defltroyed  and  a  lai^  number  damaged. 

1626.  Seventh  ernptioo  of  Katla,  from  the  2d  to  the  14th  of  Septem- 
ber. The  *' JSkellSb"  mandated  the  plain  of  Alptaver  and  Bnrroanded 
tbe  Thyl^abai^rlclaugtr  and  neighboring  farmB.  The  asbea  were  car- 
ried aa  far  as  Bergen,  Norway.  At  8kapt4rhanga  they  collected  knee- 
deep.    Two  districts  were  mined. 

1630.  Eartbqaake  to  the  east  of  Thj&raa  in  winter;  six  lives  lost. 

1632.  Earthquake  in  tlie  foil. 

1633.  Earthquake  in  the  sooth,  above  OWaa. 

1636.  Fifteenth  eruption  of  Meota,  lasting  from  the  8tb  of  May  nntil 
tiie  following  winter.  Thirteen  craters  were  formed.  The  ashes  were 
carried  to  the  aoatheast. 

1638.  Eniption  in  an  onkoown  locality  in  the  east  of  Iceland.  1'he 
water-ooorses  in  that  section  carried  to  the  sea  large  pieces  of  pumice- 
stone. 

1643.  Earthquake  near  Ohristmas. 

1657.  Earthquake,  overthrowing  severalformbaUdingsatFIjdpeblidh. 

1658.  Earthquake  on  Ea8t«r  day. 

1660.  Eighth  eruption  of  Katta,  lasting  from  the  3d  to  the  12th 
2fovember.  The  powerful  "JSkellob"  carried  to  the  sea  enormous 
masses  of  ice,  rocks,  and  gravel  to  snch  an  extent  tbat  the  large  sand 
plains  at  the  foot  of  the  Katla  were  completely  innndated  and  rescmbli^d 
a  stormy  sea.  The  presbytery  and  the  church  of  Hofdbabrekka  were 
torn  away  by  the  waters,  the  farm  of  Hofdhi  completely  demolished, 
and  fbor  otlier  farm  buildings  damaged  to  a  considerable  degree.  Fi.sli- 
ing  grounds  of  38  meters  depth  were  filled  up  by  the  emption  and 
formed  a  dry  beach. 
1061.  Earthquake  in  summer. 
1668.  Violent  earthquakes  in  winter. 

1671.  Earthquakes  at  OrimsTiea  and  Olfas;  several  bnildiogs  fell  in. 
16S1.  'EraptiOB  ot  the  SkeidhardrjokMli. 
16S6.  Eruption  in  the  vicinity  of  lake  Orimsvtan. 
1693.  Sixteenth  eruption  of  Recla  from  four  craters ;  very  violent, 
aod  lasting  from  the  13th  of  February  until  Augnst.    It;  vras  aecom- 
pooieil  by  shaking  of  the  earth,  which  was  even  noticeable  on  the  sea. 
Hm  volcano  emitted  blocks  of  lava  of  the  size  of  bousps ;  the  ashes 
spread  stl  over  the  island  and  were  transported  as  far  as  Norway  and 
8eoCIan<l,  while  the  pumice-stone  was  carried  by  the  streams  and  cnr- 
rento  as  for  as  the  Faroe  Islands. 

1706.  Very  violent  earthquakes  in  the  sonth,  on  the  1st  and  20th  of 
April,  atxtve  Olfua  and  at  Fl6i,  where  twenty-fonr  large  farms  and  n 
oooiber  of  smaller  buildings  were  overthrown.  The  trembling,  with 
Amujisbing  force,  was  felt  beyond  the  Heda,  at  Snaefellsnes. 
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1716,  Ernption  iu  the  vicinity  of  lake  Grimrturtn. 

X7i7.  Ernption  of  the  Everlc/jall  ou  the  17th  of  September.  A  ]ssge 
portion  of  the  country,  to  the  north  and  east,  was  covered  with  aghea, 
and  the  JSkulsd  f  Azarflrdbi  carried  to  the  sea -large  qnantities  of 
pnmice-stoDe. 

1721.  Ninth  ernption  of  Eatla,  oommenoiug  on  the  llth  of  May  with 
a  great  "  Jokellob."  The  Mocks  of  ice  carried  down  to  the  sea,  and  fill- 
ing it  to  a  depth  of  &om  130  to  IdO  meters,  formed  a  barrier  to  a  dis- 
tance of  three  nautical  miles  from  the  shore.  A  tarf-covered  ridge  of 
rock  of  about  24,IM)0  square  meters  was  cut  away  on  being  struck  with 
this  giant  force.  A  rocky  pinnacle  of  38  meters  in  height  was  also 
carried  away,  and  the  large  cavern  of  SkfpaheUir  completely  flUed  np 
with  gravel.  The  wind  carried  the  ashes  io  the  west ;  and  at  Saorbaet, 
upon  the  HvalQardbarstrond,  150  kilometers  distant,  the  darkness  was 
80  intense  as  to  prevent,  at  broad  noon,  the  distingnishing  of  letters  in 
a  book.  The  sailors  of  Beylganes,  18S  kilometers  Irom  the  Eatla,  were 
barely  able  to  Ond  the  entrance  of  the  harbor  at  the  beginuiog  of  the 
ernption.    It  lasted  daring  the  summer  and  fall. 

172^*30.  During  this  period  several  eruptions  took  place  in  the 
vicinity  of  lake  M^vatn. 

1724.  Ernption  of  the  Krafia,  17th  of  May.  The  crater  of  Yiti,  on  the 
west  slope  of  the  monntains,  emitted  an  enormous  quantity  of  ashes, 
and  to  the  east  of  lake  M^vatn  it  formed  a  bank  1  meter  deep.  The 
shocks  were  felt  throughout  the  entire  country;  houses  were  over- 
thrown, and  the  contour  of  the  country  changed  by  the  formation  of 
elevations  and  depressions. 

1725.  January  11,  eruption  of  I^rhnukr,  with  much  shaking  of  the 
earth,  and  on  April  19  ernption  of  Bjarnarjtag.  The  earthquakes, 
increasing  in  force,  attained  their  maximum  intensity  on  the  Sth  of 
September.  In  the  same  year  an  eruption  of  SkeidhardrjokntU  took 
place. 

1727.  Eruption  of  Oraefajokull,  lasting  from  the  3d  of  Angost,  1727, 
nntil  the  25tb  of  May,  1728.  Powerful  "JSkellSb"  devastated  -the 
entire  country  below  the  monntains,  and  carried  out  into  the  sea  a  large 
uamber  of  horses  and  other  animals.  The  SkeidhardrjokuU  was,  at  the 
same  time,  much  agitated.  On  the  21st  of  August  another  ernption 
took  place  from  the  Leirhnukr,  throwing  out  a  current  of  lava,  which 
took  a  northerly  direction. 

171S.  Eruption  of  the  Leir1m'6Jcr,  at  2  a.  m.  of  the  ISth  of  April,  with 
a  flow  of  lava,  which  almost  reached  lake  Myvatn.  Four  hours  latw 
a  new  crater  opened  to  the  south  of  LeirhnHkr,  in  the  RrotaadaXr,  aod 
at  about  the  same  moment  the  Bjamarflag  erupted.'  Two  days  later  a 
crater,  situated  on  the  east  slope  of  the  ItalJyiU,  near  the  .ReyftToMi- 
dhanel,  emitted  a  large  current  of  lava.  On  the  18th  December  ajiother 
ettiption  of  the  L^rhrmkr.  In  the  same  year  several  volcanio  phe- 
nomena were  observed  in  the  lava  beds  oiBodUi. 
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1729.  The  Leirhnukr  again  became  active  on  the  30th  of  Jannaiy, 
md  emptioDS  took  place  during  the  entire  year.  The  lava  advanced 
to  the  lake  M^vato  and  demolished  the  presbyteiy  of  Beykj&IIdh, 
together  with  tJiree  other  baildiogs.  One  cnrrent  emptied  itself  into 
the  lake  and  a  terrible  combat  took  place  between  the  elements. 

1732.  Eartbqoakea  at  RangdrvelliT  and  at  EyBtrihreppr,  on  the  7th  of 
September,  by  vhich  forty  farm  buildings  were  more  or  less  damaged 
and  eleven  or  twelve  nearly  overthrown.  These  shocks  continued  dor- 
iog  two  weeks. 

1734.  Earthqaake  shocks  at  Fl6i  and  other  localities  in  Amessyssel, 
by  which  thirty  form  buildings  were  overthrown,  sixty  to  seventy 
damaged,  and  seven  or  eight  people  killed. 

17^.  Earthquakes  at  Ol/us  and  Borgarfjordhr;  the  flow  of  the  hot 
spring  of  Skrifla  diminished  and  the  farm-honse  of  HjsUt,  at  Olfus,  to- 
gether with  the  chorch,  sank  1.25  meters  below  the  surface. 

XISQ.  Eartbqoake  in  Ameasyssel;  12  items  in  Olfos  damaged,  and 
one  chorcb  overthrown. 

1763.  Eroptioo  in  the  vicinity  of  Sidiiujokfil.  A  "JfikellSb"  pro- 
dnced  in  the  river  Dj6p&,  which  flows  in  a  gorge  towards  the  presby- 
tery of  K&lfofell,  a  rise  of  60  meters;  an  inundation  followed  wliicfa 
devastated  the  entire  sarronading  country.  The  waters  of  the  Skapt& 
aud  of  the  Hverfls^dt  rose  proportionately.  The  ashes  were  carried 
beyond  SkaptJutnnga. 

1754.  Volcanic  phenomena  of  three  honrs'  duration  in  the  lava  beds 
vest  of  the  Bocla. 

1755.  Sixteenth  emption  of  KatlOf  preceded  in  t^e  norUi  by  violent 
shocks  of  earthquake,  overthrowing  13  farm-bonses  sitoated  mostly 
in  the  neighborhood  of  Hdsavfk,  and  lasting  from  the  ]Otb  to  the  16th 
September.  The  emption  commenced  on  tlie  17th  October  and  lasted 
until  Aognst,  1766.  The  "Jokellob"  and  the  ashes,  which  were  carried 
w  &r  as  Leird,  in  tbe  Borgar^jJirdbr,  to  tbe  west,  and  to  Dj6pirogr  to 
the  east,  occasioned  great  damages.  A  large  part  of  Skaptafellssyssel 
vas  covered  with  a  layer  of  ashes  16  to  20  centimeters  in  thickness, 
uid  fifty  farms  had  to  be  abandoned.  In  conseqaence  of  this  eraption 
two  ridges  were  formed  on  the  M^ratssandr,  23,000  meters  long,  40 
meters  high,  and  composed  of  ice,  pamice  stone,  mud,  and  ashes. 

1766.  Seventeenth  eruption  of  SeeUiy  commencing  on  the  5th  of 
April,  as  ordinarily  with  heavy  earthquake  shocks,  perceptible  south- 
restvard  as  far  as  Bey^anes.  The  ashes  drifted  northwest  and 
caused  darkness  in  tbe  north  of  Iceland ;  the  layer  of  ashes  formed  was 
SO  ceDtimeters  thick  in  tbe  vicinity  of  the  volcano,  and  30  centimeters 
3t  225  kilometers  distant,  bot  fortunately  it  fell  mostly  in  uninhabited 
districts.  Pieces  of  pumice  stone  of  2  meters  circumference  were 
ibrowo  a  distance  of  16  kilometers,  a  piece  of  lava  of  1,760  grains  a 
ditftaope  of  23  kilometers,  and  another  piece  of  3,750  grains  weight, 
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straok  tbe  fi-ozen  groand  at  Naefrbolt  with  such  force  that  it  could  only 
be  removed  witli  the  aid  of  a  lever.  Masses  of  puD)ic«  stoae  caused 
the  Ttri-Baugft  to  overflow  its  bankB,  and  the  Thj6r84  and  other  rivers 
carried  eoormous  quantities  of  it  out  into  tbe  sea.  A  curreat  of  lava, 
7,5<I0  meters  loug,  spread  out  towards  south- southwest  On  the  2lst 
of  April  tbe  asbes  measared  5,000  meters  iu  height  and  still  risJDg. 
This  eruption  did  not  end  until  the  next  antnmn. 

1774.  EmptioD  in  an  noknown  section  in  tbe  vicinity  of  the  Skei- 
dhardrjokutl. 

1783.  Eighth  submarine  explosion  soatbwest  of  Beglcjanet  in  May. 
An  island  formed  with  a  crater  which  emitted  such  quantities  of  pnm- 
ic«  stone  that  the  sea  was  eovei-ed  with  it  to  a  distance  of  150  to  225 
kilomet«rs.  This  island,  which  received  the  name  NyS  (n^^)}  soou 
again  disappeared. 

In  tbe  same  year  grand  eruptions  took  place  in  tlie  vicinity  of  the 
source  of  the  river  Skaptd.    On  the  firstof  June  a  trembling  of  the  earth 
-was  noticed  throughout  Siiaptafellssyssel  which  lasted  autil  8  a.  m. 
At  9  A.  H.  a  violent  eruption  was  noticed  at  Sidha  in  a  direction  north. 
At  the  same  time  the  Skapt4,  then  130  meters  wide,  commeoced  Ut 
diminish  rapidly,  and  on  tbe  llth  June  it  had  dried  up  entirely.     Un 
tbe  12tb  a  current  of  lava  precipitated  itself  like  a  roaring  sea  into  the 
bed  of  the  river,  160  to  190  meters  deep,  and  after  filling  it  ap  com- 
pletely,  overran   its   banks,  spread   in   various   places  and  eDcircleii 
several  farms,  but  was  suddenly  arrested  by  a  deep  pit  existing  in  tbe 
bed  of  the  Skapt^  between  the  f^rms  of  Skaptardalr  and  the  A,  and 
which  it  would  have  to  fill  and  bridge  over  before  being  able  to  parsiie 
its  course.    The  emissions  of  lava  continued  without  interruption,  and 
in  the  direction  of  tJlfarsdalr  and  Varm^rdalr  twenty-two  columns  of 
fire  and  ashes  could  be  counted.    Prom  the  14tb  to  tbe  22d  June  tbu 
lava  currents  overflowed  each  other  in  the  plains  south  of  tbe  Skapti, 
destroying  several  farms  and  fiising  the  old  lava,  at  the  sanae  time 
obstructing  or  dislocating  several  water  courses.    Pumice  stones  and 
dross  were  thrown  a  distance  of  113  kilometers  westerly  to  Rangdr- 
vallasyssel.    On  the  30th  of  June  a  current  of  lava  turned  vest,  towards 
the  Eddhafljdt,  one  of  the  largest  rivers  of  Iceland,  which  arrested  it 
in  its  course,  the  current  of  lava  being  unable  to  surmount  this  power-   , 
ful  barrier.    The  east  branch  of  this  current  emptied  itself  into  tbe  ! 
Skaptfi,  bridged  over  on  the  17th  of  Joly  a  deep  pit  below  the  cascade 
of  Stapafoss,  and  stopped  on  tbe  20th  of  July  at  1,900  meters  from 
Kirkjubaejarklanstr,  where  it  filled  a  channel  of  130  meters  in  width  \ 
and  40  meters  in  depth.    Tbe  volcanoes  continued  tbeur  eruptions  witb 
diminishing  force  during  the  months  of  July,  August,  and  September, 
And  even  in  the  middle  of  January  of  the  nest  year  one  conld  still  ! 
observe  ttom  Skapt&rtunga  feeble  eruptions  behind  tbe  mountains.     Ou  ' 
tbe  29th  of  July,  1783,  new  eruptions  were  again  observed  farther  to : 


DigiLizedbyGoOglc 


VtJLOANlSM,  ETC.,  IN  ICELAND.  .lOO 

the  east,  in  the  diatrict  of  F^tStsbverfi ;  this  region  became  covered 
nth  ashes,  aud  the  waters  of  the  Hverfisfljdt,  after  reaching  the  boil- 
ing point,  evaporated  completely  under  the  action  of  a  oarrent  of  lava 
vbicb  filled  tbe  bed  of  the  river  and  expanded  towards  the  south,  thereby 
ilestroying  several  farms.  These  eniptions  continued  until  the  month  of 
JauDSry,  1784.  At  the  same  time  the  volcano  in  the  vicinity  of  Skm,dk- 
ar^jSlniU  evinced  signs  of  activity,  and  an  emption  took  place  on  the 
8th  of  April,  1784,  giving  birth  to  a  terrible  "Jokeltiib." 

These  violeot  eniptioDS  tended  to  largely  change  the  configaraMoQ 
of  the  snrronnding  country.  Several  water-conrses  disappeared,  others 
had  their  course  obstracted,  and  now  formed  in  the  lava  bed  iDunmoLra- 
ble  small  lakes,  which  in  the  mean  time  also  disappeared,  the  Skapt^ 
and  the  Hverflsfljdt  digging  ont  new  beds.  And  on  the  other  band  no 
eniptionB  had  ever  had  such  disastrous  consequences  for  Iceland.  The 
lava  ooDBomed  entirely  9  farms,  ruined  about  20  others,  and  reodered 
two  parishes  uninhabitable  for  two  years.  The  ashea  extended  in  large 
masses  over  tbe  greater  portion  of  Iceland  and  were  carried  to  the 
Faroe  Islands  and  beyond.  The  prairies  were  devastated,  and  a  large 
nomber  of  animals  died  of  hunger  and  disease.  The  year  following  was 
still  more  sorrowful,  the  inhabitants  dying  by  the  hundreds  of  hunger. 
It  has  been  estimated  that  of  the  48,884  individuals  composing  tbe 
inhabitaota  of  Iceland,  9,238  died  in  consequence  of  these  eruptions. 
Of  animals,  the  loss  by  death  during  the  years  1783-'84  was:  11,461 
bead  of  cattle,  190,448  sheep,  and  28,013  horses.  Iceland  was  nnable 
to  reoover  from  these  terrible  misfortunes  until  the  middle  of  the  pres- 
ent centary. 

1784.  From  the  4th  to  the  16th  of  Aagnst  violent  earthquake  shocks 
in  ^metsyttel  and  Ra7igdrvalla»]fx$el.  In  the  former  69  forma  were  com- 
pletely destroyed,  and  373  more  and  11  churches  badly  damaged.  In 
the  latter  94  farm-buildings  were  shaken  down.  In  some  localities  hot 
8priii{^  disappeared  and  reappeared,  and  near  the  geyser  35  new  springs 
fMmecl. 

1789.  Violent  earthquake  at  AmesiiyMel.  The  lava  beds  of  Thing 
vtUiT  underwent  some  changes,  and  the  entire  section  of  laud  between 
the  creWoe  of  Almannagi&  and  Hraftaagj&  settled  60  centimeters.  Hot 
tarings  sprouted  up  on  the  Helliabeidhi  and  in  other  localities  (for  in- 
stanee  at  Beykir).    Several  t^rms  in  the  southeast  of  Iceland  tnmbled 

dOWD. 

1808.  Earthquakes  in  various  places  of  Iceland,  accompanied  by  a 
change  of  the  hot  springs. 

1810.  Eiartbqnake  to  tbe  weat  of  .Stfola  October  24. 

181fi.  Earthquake  shocks  in  the  north  part  of  the  island  during  tbe 
RUDtli  of  Jane. 

1818.  Peeble  earthquake  sbocks  in  the  sonthem  part  of  the  island. 

1821.  Second  emption  of  the  .E!i(/(i;JaUi^'ofctfU,oommencing  on  the  19th 
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December  aod  continoing,  thoagh  feebly,  antil  tfae  IsC  of  Jannary,  WS.  I 
It  prodaced  a  "  JokellSb,"  which,  taking  a  westerly  coarse,  occasioned  i 
considerable  damages. 

1823.  The  eleventh  eraption  of  Katla  lasted  from  the  26th  of  June  to       ' 
the  23d  of  Jaly,  bat  was  not  as  violent  as  the  previone  ones  of  the  same       | 
volcano.    A  "  JSkellSb"  carried  to  the  east  a  large  quantity  of  sand 
and  gravel.    In  the  beginning  of  February  of  the  same  year  some  to1> 
canic  phenomena  were  observed  in  the  vicinity  of  the  sources  of  tUo 
Skaptft,  possibly  witbia  the  volcano  of  1783.  j 

1^6.  Earthquake  shocks  in  the  north  of  Iceland  during  the  month      i 
of  June. 

1829.  Earthquake  shocks  in  the  south  of  Iceland  on  the  21st  and  22d 
of  February;  nine  &rms  were  destroyed. 

1830.  "Siatb  submarine  explosion  southwest  of  Beylcfanet,  at  i  kUom-       | 
eters  southwest  of  Eldeyjarbodi  and  at  60  kilometers  southwest  of  the 
point  of  Beykjanes.    The  explosions  continned  from  tbe  13th  of  March 
until  the  month  of  May. 

1838.  Earthquake  In  the  north  and  south  of  Iceland,  in  t^e  north  be-      i 
tween  Shj&lfandi  and  H6Dafl«3i,  with  change  of  location  of  hot  springs. 

1839.  Earthquake  at  ResJcjaviJe,  on  tbe  2$th  of  July. 

1845.  Eighteenth  eruption  of  Heola,  which,  commencing  on  the  2d  of 
September,  lasted  for  seven  months.  A  large  quantity  of  ashes  spread 
over  tJie  surrounding  country,  and  a  portion  was  carried  by  tbe  wind  \ 
as  far  as  the  Shetland  islands.  Tfae  column  of  ashes,  on  the  6tb  of 
February,  1846,  rose,  according  to  Ounnlaugsgon,  4,370  meters  above 
the  summit  of  Hecla.  The  current  of  lava  emitted  had  a  leoKtb  of 
11,300  meters,  a  width  of  2,800  meters,  and  was  from  15  to  35  meters 
thick.    J.  G.  Schythe  estimates  its  bulk  as  446,000,000  of  cubic  meters. 

1856.  Feeble  earthquake  shocks  In  the  north  of  Iceland. 

1860.  Twelfth  eruption  of  Katla.  On  the  8th  of  May,  between  6  and 
8  A.  H.,  an  earthquake  occnrred,  followed  by  a  "  JSkellob,"  desoendinf? 
from  the  Katla  towards  the  southeast.  On  the  11th  another  "  JSkelldb" 
-from  the  StSlbelmasandr  towards  tbe  southwest.  The  eruption  oeaseil 
on  the  27th  of  May.  The  "  JokellSb''  carried  sach  large  masses  of  sand 
and  gravel  that  a  former  fishing  ground  of  30  meten^  depth  vrus  com- 
pletely filled  np  after  the  eruption.  The  ashes  were  transported  towards 
the  north  into  nninbabited  regions  and  did  but  little  damage.  On  Sep- 
tember 20,  at  7  p.  u.,  an  earthquake  in  tbe  south,  moving  soathw^est  to 
northeast.  In  the  night  from  tfae  30th  to  the  Slst  December  one  noticed 
at  Reykjavik  a  movement  in  the  same  direction. 

1862.  Emptions  in  the  nninbabited  regions  north  of  the  VatHafSlBtiti, 
bat  its  exact  location  not  known. 

1863.  Earthquake  at  Beglgavik,  in  tbe  night  of  tbe  20th  to  ttie  ai« 
of  April. 

1864.  Earthquake  at  Beylgavik,  on  the  16th  of  Febmaiy. 
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1867.  Grnptions  in  the  inhabited  regioos  north  of  the  VatnajdIcKll, 
From  the  29tb  of  Angnst  to  the  5th  September.  Fall  of  ashes  south  of 
the  VatoajSkall,  at  Oraefi,  and  at  Sndbrsveit.  At  the  same  time 
"  JokellSb"  at  Skeidhardrjokull. 

1868.  Towards  New  Tear  some  volcanic  pbenomeoa  at  Mandreyjar, 
in  the  north  of  Iceland,  were  observed  at  sea  in  the  neighborhood  of 
'Tj&nies ;  and  at  the  same  time  an  earthquake  took  place  at  HdBavik. 
In  Janoary,  feeble  shocks  in  the  north ;  on  the  Ist  to  the  3d  Kovem  ber 
eartbqoake  shocks  in  the  soath. 

]d72.  Severe  earthquake  in  the  north,  at  E4aatiik,  on  the  17th  of 
April.  Several  bnildings  were  overthrown  and  others  damaged.  The 
shocks  were  not  discontinued  antil  the  end  of  May.  Id  December  of 
the  same  year  some  feeble  shocks  were  observed  in  the  north. 

1873.  Ernption  of  the  Kverk:^aU{t)  January  8  to  13.  Considerable 
M  of  ashes  in  the  soath  and  east  of  the  island. 

1876.  Alternate  eraptions  of  the  I>j$n^u^ll  and  the  Sveinagjd.  To- 
wards the  end  of  1874  some  eartbqnakes  were  noticed  in  the  northeast 
of  the  island,  and  on  the  3d  of  January  a  column  of  smoke  was  observed 
to  rise  above  the  Dyn^u^all,  but  this  ernption  did  not  cause  any 
damage.  According  to  the  researches  of  F.  Jonstmp  it  issued  from 
craters  situated  in  the  southwest  comer  of  the  A$1ga,  9i  meters  below 
the  lava  field  of  As^ja,  and  138  meters  above  the  lake.  These  craters 
emitted  an  enormous  quantity  of  vapor  even  daring  the  summer  of 
1876,  During  the  first  eruption  large  blocks  of  tuft  and  basalt,  -some 
of  a  bulk  of  31  cnbic  meters,  were  thrown  to  a  height  of  30  meters, 
and  one  of  them  emitted  blocks  of  gravel,  cemented  with  ice,  of  a  bulk 
ofe  oabic  meters. 

On  the  18th  of  February  occurred  an  eruption  of  the  Sveinagjd,  in 
tfae  HjvatnsSraefi  (desert  of  Myvatn),  and  the  formation  of  several 
cnttera ;  on  March  10,  an  eruption  of  14  to  16  new  craters,  emitting 
torrents  of  lava;  and  on  the  29th  of  the  same  month  a  violent  eruption 
of  tlie  Dyngju^all.  The  entire  eastern  portion  of  Iceland  became 
eorered  with  ashes  and  pnmice  stone,  the  bulk  of  the  latter  having 
been  estimated  at  400  millions  of  cubic  meters.  Portions  of  the  ashes 
were  transported  to  Norway,  and  even  at  Stockholm  and  its  vicinity 
a  shower  of  the  ashes  fell  on  the  evening  of  the  29th  of  March.  This 
eruption  issued  &om  the  most  southerly  crater  of  the  valley  of  Askja, 
to  tiie  northeast  of  the  pit  mentioned  before.  The  gronnd  all  around 
WB8,  in  1876,  covered  with  pumice  stones,  the  larger  portion  of  tbem 
faavin^  a  diameter  of  15  to  20  centimeters,  and  many  of  50  to  100  cubic 
deeimeterfl  in  balk.  At  one  place  where  they  were  of  a  thickness  of 
GO  to  lOO  centimeters  they  had  entirely  hidden  a  bed  of  snow  of  8 
■let^rs'  tliicknees,  formed  during  the  winter  of  1874-'75.  On  the  4th 
«f  April  several  eruptions  were  observed  on  the  M^vatnsSraefi,  and  on 
Uie  16th  of  Angnst  the  last  one  occurred,  none  of  them  causing  maob 
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on  the  3Qth 


1 B  trvml  oU  lists  are  charged  to 
--  — ■-_  -  >-^K-  ~'«u  :<K.  :£».  U13,  1ST4,  1583, 1625, 1727. 
r      .      "-.       IT        --.-.-n^w.    liTi      ^(na«£rn(U,    1341,    1510. 

i  -z^     ••nr.?.-.»-»:.  i^::!  :j3fi.  irin.  firvMa4iM«r£i7o£t(/^ 

^     /      -w^  .  j;«A^;»a^  :~*.   ffiwjJW  («- &i«d/eiO,  1T48, 1752. 

.-.-.^.juMr   J -J.     r.."»irt  IKAWaO.    Mm/cII,  1340.     BreidM- 

--.  -J    ^  ■^v.^wv  .  _:::j.  :;4JL.     TKti^niUaArauK,  1587.      As  to 

J.    -j^-L   -z  sf  £«^bi  ii  '*' '-^"~*"~'.  DO  positive  data  exist  regard- 

l«.f  ^nf|*i*tr^  ■'if^.n  Ttnair^'  "jTW^ri 

'^■^u.  x^MBcc  31MS  enpd«)Vf  k*Te  taken  place  at  abont  20  differ- 
.■I-  jixKt  Ji  j.'-tsiaiL    Gnaeatty  spmkmg  the  ToIcaDoes  are  small  and 
^c    ^  tnpcm  is  •■  iceord.    Among  the  large  volcanoes,  Hecla  oc- 
n^Ks  :te  iat  pixe  with  21  eniptioDs;   nest  comes  the  Katia  with 
litrlX  Aca  the  EUeijar,  near  Beykjaoes,  with  10,  the  TrdIlad^Dg|a 
vTth  C  aapQooa-    The  largest  current  of  lara  was  prodaoed  in  I7S3. 
Tbe  iM-eorned  Toteanoee  in  the  Bontb  of  Iceland  never  emit  oorrents 
of  Ut*,  but  only  ashes ;  they  are  above  all  to  be  dreaded  on  aocoant  of 
tbe''JokeIldb"irbich  they  prodnce  when  tbe  eraption  breaks  np  the 
GOTOTing  of  ice.    Tbe  lai^est  namber  of  eruptions  have  taken  plaoe  ia 
the  fonrteenth  centory  (13),  and  io  the  eighteenth  ceotory  (14).     in 
gtodying  the  list  of  emptioos  it  will  be  observed  that  in  eacb  period 
they  are  concentrated  ia  one  certain  sectioi  and  that,  in  tlieir  sncoes- 
BioD,  they  rarely  made  large  jumps.    T*e  earthquakes  are   in   dii«ct 
oonnection  with  the  emptitms,  they  oemriB;  aearly   a3X    m   Olftas, 
GrimaDes,  FWi,  mmI  •*  Fj^Sshlidh,  is  the  nctaity  of  the  Hecla,  or  a« 
TbingeylatitfBla,  the  hearth  of  tfce  i»k«M)M  rf  tte  iKth- 
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All  Qie  empdons  mentioned  in  the  annals,  and  regarding  which  reli- 
able dates  exist,  are  given  in  the  following  list: 


rolonrio  mj»M<Hit  te /MbHNl  «i«U>  Uriorto  Hmm. 
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BIBLIOGEAFHT  OF  THE  VOLCANOES,  EAETHQUAKE8,  AND   GBYSEES  OP 
ICELAND. 

Compiled  by  OKORaB  H.  Boehuer. 

Mr.  TbotoddMn,  in  tui  paper  on  "deislJBDdBkeTalkaneraHiatorie,"  famiahee  quite 
M>  exteaaive  bibliognphicsl  list  of  volcanoei  and  earthqaBkea  of  loeluid ;  a  Bimilkf 
Urt,  on  the  geyae»  of  Iceland,  it  giTBu  by  Dr.  A.  C.  Peale  in  big  report  on  the  Tellow- 
rtone  Nktional  Park  (in  Part  I.  of  Dr.  Hayden's  XII  Annnal  Report  —  for  1«78  —  of 
the  U.  8.  Oeoli^oal  and  Qeographioal  Snrreys  of  the  Teiritoriea. )    To  thess  lists  have 
b«en  added  sach  titles  of  works  on  theae  Bobjeote,  as  well  as  on  geographtoal  and 
phjaieal  deeoriptions  of  Iceland,  and  snoh  aoeonnte  of  travela,  as  eoald  be  ptoonied 
from  tli«  foUowins-iianied  pnblications : 
Sk^rwlnt  og  Beikningar  bins  Islentka  Bdkmeutafdlaga,  18&4-1B84. 
Uterfttor  Sber  die  Polar- Begionen  dsr  Erde,  von  Dr.  Josef  Charanne,  Dr.  Alvla 
Earp^  mid  Franz,  Bitter  Ton  Le  Uonnier,  published  b;  the  I.  B.  Geogiaphieal  Soole^ 
of  Ti^DM.  AnatrU. 
Catelofoe  of  the  United  States  Library  of  Congress. 
C»t»loKiieofthe  Pnblio  Librar?,  dnolnnati.Ohlo, 
Cmtmlttga^  of  the  Peabodj  Inatitnte,  Baltimore,  lid. 
C«tslagn«  of  the  Library  of  the  College  of  New  Jeney. 
Catmloga«  of  the  Free  Pablio  Library,  Woroeater,  Mass. 
CatkloKiie  of  the  Fall  Siver  Pnblio  Llbrwy. 
CMaJoflrti^  "f  'i^^  Baint  Lonia  Heroantile  Library. 
Cmtmlognc  of  Out  United  States  Interior  Department  Llbnuy. 
"AtUntio  Monthly." 
"Popular  Scieaoe  Monthly,"  1872-1883. 
D  Review,"  1853-1868. 

*  London,  England.  ^  i 

Brth  AnwtloMi  BeTiew,"  1878-1880.  Digiizedby^jOOglC 
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"Seribnei's  Honthly,"  vol.  1-^.  i 

"  Harper's  Vontblf  Msgulae,"  Tola.  I~60. 

Valaable  informatioa  hu  twen  reoeived  from  Dr.  Smnecei  ctf  the  U.  8.  NitiOBal 
Humqiu,  from  Dr.  Hana  H.  ReaBcb,  of  Cbrlatianla,  Norway,  and  fiom  Hr.  A.  Ttiontalii- 
■on,  of  Reykjavik,  Iceland.  Tbaoka  ar«  doe  Mt.  Bolb«rg  of  the  IT.  B.  Libraiy  of  Con- 
graw  for  valuable  advioe  and  ooneotioos. 

The  material  thus  oolleoted  hat  been  alphabetically  arranged-  Dnder  the  finiifol- 
lowiBg  beads: 

J,  Maiinaaripte.  3.  Artiele«  fh>m  Jonmala,  txanBaetioiis,Ae. 

S.  Printed  books.  4.  Maps  and  ohane. 

1.  Handhcbiftb. 

Alplom  Myrdalinaruffl  VeaaTius,  qns  ab  inoolit  vooatnr  K5tlagJ< ;  i  det  atoie  KgL 

Bibl.  Thotta  Samling,  No.  S&7.  fol.  Ogsaa  i  Colleot.  Finn.  Magn.  in  Mna.  Bcitaon., 

No.  159,  med.  Tilfoielser  af  Jdn  JakobwoD  og  J<Sa  Espdiin. 
AxjentAss  (J6n).    Eotlnhlaap  1623.    Indberetning  til  fiiskop  Steingrfmnr  JtinMOii ; 

1 36n  Sigurdbssotis  Sainling.     4to. 
Bn]antadtaakver,  i  J6ti  Sigurdbwons  Samling.    Sro.    Her]  findes,  Jdn  Steingctnw- 

eons  Skiifter  om  Eatlas  Cdbmd  og  om  Udbcaddet  1783.     lel. 
Beatcrivelse  over  Hekkenljeld  paa  Island,  som  er  samlet  mesteadels  efter  Ditmer  Blef- 

kenina,  tilligemed  Relation  om  Eroptioner  af  BJergene  Krafla  og  KStlngja,  1  dot 

storeKgl.  Bibl.  NyEgl.  Samling,  No.  1673.    4to. 
Brynjolfl  Snenonii  historica  de  rebas  Islandicls  relatio  ab  Ottonem  Kraginm  1645 ;  i 

det  store  Kgl.  Bibl.  Oammel  Egl.  Saml.  No.  3^6.    4U>.    OmUler  Eatlaa,  Udbnid 

IW5.     8. 22-23. 
EntAitDB  (Oladb).    Epistola ad  Theodorom  lySmonis;  i  det  atora  Kgl.  BEbl. Nj  KgL 

Snml.  No.271.    Svo. 
Bklekdsson  <Oddr)  A  tbtifu.    DagekrA  am  Heklagosldh  1815-'46,  og  afteidhingor 

the«e ;  i  Jdu  Signrdhasons  Samling.     Bvo.     Heraf  flndea  overaatte  Uddrag  i  det 

store  Kgl.  Bibl.  Ny  Kgl.  Saml.    1671.  b.    4to. 
Extract  adaf  Syssulmand  Jdn  fiendixena  RetatioD,  dat.  Bodeskride,  d.  16  April  1755 ; 

1  det  store  Kgl.  Bibl.  Thotta  Saml.,  No.  1740.    4to.     (Om  Jordakjelotne  ved  Hd~ 

aavfk  175&.) 
De  physicis  Islandira  revolationibne.     Collect.  Finn.  Hagn.  i  Bibl.  Bodlei.     Oxloi4( 

No.  lag.     4to. 
EooBitB(C,  U.D.}.  Fortafettelaeaf  "PhyaikaliBohenndatatietieoheBeeohreibaiigTOO 

Island,  ana  anthentisohen  Qnellen  nnd  naoh  den  neoeton  Nachriohtea."     Eop«a- 

hagen,  17B6.    8vo.    (Knn.  1.  Tbell.,  1.  Abth.  er  adkommen.)    I  Reyl^avik  iKade 

Skolens  Bibliothek. 
EtjAlfsbon  (Oddr).    Descriptio  conflagration  is  montia  Heoln  anno  1693  ;  1  d«t  at^ra 

Egl.  Bibl.  Ns  Egl.  Saml.  No.  1674.    4to. 
FiMNesoN  (Hahmeb).    Fortasttelse  af  bana  Efferretnlnger  om  Tildragelaema  ved  ^)cr- 

get  Hckia  176G;  i  det  store  Kgl.  Bibl.  Oammel  KgL  Saml.  No.  S861,  og  i  Ny  KgL 

Saml.  1G71.    4to. 
Oddhhundsson  (JdN).    Sannferdhng  nndhirrttling  nm  KStlngjdrhlaap  og  tbcaa  Tvt- 

kauir  1755,    Dat  19.  Febr.  1756;  1  Jtin  Sigurdhssons  Samling.    4to. 
HiK0HAitBONAR(MAON6sAit)bdk,  UdnSignrdbsaona  Samling.   768ider,     4to.    Heri: 

Jdn  SteingrfmssoQB  Skrift  om  Katla,  Jdn  Signrdhssona  Beretoing  om  K^Oaa  Ud- 

brnd  175!) ;  Sveinn  P&luoo  :  Om  Katla  Udbrad  18S3,  og  Magnds  H<kan«c«on  am 

Katlos  Udbrad  tS60.    lal. 
HXLFi>AM6eoK(EiNAR).    Af  JooUnom,  er  OrteSn  liopo  1727.    En  AAknfL  og  OnuwbM- 

delse  af  HAIfdanssona  Original  ved  J6n  Olafason  tt*  Qrannavfk ;  1  Jdu  "'ij— tiTTimiiiii 

Samling.    4to.    I  dansk  Overscettelse  ved  Jdn  Marteinaaon  1  det  ataT«  Kgl.  BiU. 

Thotta  Samling,  No.  1790.    4to. 
Haixd6bbsoii  (Dashi)  i  STEUtSBOLTl.  Um  Heklngoa  1603,  iJdn  E| 

skriptMunl.    4to. 
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H«Lu>ARa80ir  (Svnnn).    Um  ImbI,  tern  alMdliaat  bsfh  al  Jardhakjflftom  14  og  18 

AngQtt  1784 ;  i  lalandB  Stiftoblbliotheks  HaandakTiAaMiiliDg,  No.  20.    ft>L 
HAiiOBiimOM  (J6na«).     EldgOB  i  iBlaudi ;  1  det  lalandake  lituare  Selakab  Arkir  1 
Kbhavn.,  No.  11.    fol.    DetM  Maaaskript  et  Udkutet  tllsonuDe  Forfatlers  "De 
ialMidek*  TnlkuieT,"  der  fludes  i  Prof,  Japetns  Steenitmps  Eie,  og  bvoc  al  d«r 
IgJeD  fiodea  Afokrift  i  J 6a  BigardbsaonH  Samliug. 
HOdfaub^Sk,  i  JfiDBigardhaMiuSaiiiliiig.   4to.    Heri:  (l)JtfnSt«iiigriinB«aDB8kriftom 
Katla;  (2)  den  Sahudbb  Af handling  om  Udbmddet  ITKI;  (3)  Dn  eUtrste  Udbnid 
pu  Island;  <4)  Sveln PAIasoa om  BeklM  Udbnid;  (5)  Llateover  ialandake Tnlkan- 
udbrnd  af  Hallddr  JakobawD.    laL 
Bouf  (Sakhundr).    T«gaiDg  og  BeskrivelM-over  nogle  Udapmdende  BJerge  pM» 

bland;  i  det  store  Egl.  Bibl.  Ny  Kgl.  Baml.,  No.  lOM.     fol. 
HSrgadalakver,  i  J6a  Sigardhuona  Samling.    8vo.    293  pp.    Heel:  J6n  StelngrfmssouB 
Afhandling  om  Udbniddet  17S3,  Liate  over  iatandske  Udbind  af  Haltddr  Jakoba- 
■on,  Heklaa  Udbmd  af  Sveinn  PAUaoD,  og  J6n  StelDgrfmwoaa  Skrift  om  Katlaa 
Udbmd.    lal. 
Iilanda  maerkratrdigat*  EJlder  i  J6d  Signrdbeaona  HaDDakrfptoainling.     4to. 
Jaxobssoh  (J6n).    ChionoIogU  Heclae.    Collet.  Finn.  Hagit.  in  Uaa.  Brltano.    No. 

316. 
JdxseoH  (Einab)  trA  £ai.    En  kort  Belatao  biatorioo-pbyaica  om  deo  forfiederUge 
lid-  og  Klippe-SpmdeD,  aom  Hecle-BJeTget.  begyndte  aidetl.    5.  April,  dat  Asi,  IS 
Sept.  1766.    Autogr.  i  J6a  Signrdbaaona  Samliog.    4to. 
Kort  £n«rretning  om  IldspnidDiDKer  i  Island  i  Aaiene  lB21-'23-'33;  i  det  atora  Kgl. 

Bibl.Ny  KgI.Bam1.,No.l671.    4to. 
L^ugar  i  eldgoanm  i  Island!  (akrevet  ciiea  1644);  i  det  isl.  lit.  Selakaba  AiUt  1 

Kbbavu.,  No.  47.     Sto. 
Magndsar  H^konarsonaT  bdk,  1  36n  SigordbMoaa  Samling.    76  Stder.     ito,    Heri: 
Jdn  flteiagrimaaons  Skrift  om  Eatla,  Jdn  SigardbsaoDs  Beretnlng  om  Eatlaa 
Udbmd  17^1  Svelu  PflaaoD ;  Om  Katlas  Udbrod  lfB3,  og  Uagnds  Hakonaraon 
om  Katlaa  Udbmd  1860.     lal. 
MaoK^ssoir  (Thoebtkinn).    Urn  EStlablanp  1636,  i  Jdn  Stgnrdbawua  Mtuinakript- 
aamling.    Bto.    Ogaaa  i  tltgardba-Lokl  aammeateda.    8.  33-35.    UdfSrligere  end 
dea  trykte  Belation, 
None  Zeitnng  von  Sens,  waa  siofa  in  Island  cngetragenbabe  1580  and  1561;  i  det  atom 

KgL  Bibl.  Oammel  Kgl.  Saml.     No.  2432.     4tO. 
Rogle  Breve  og  Beretningei  omEmptionemepaalalaDd  i  Aarene  1766  og  1797;  1  det 

Btora  Egl.  Bibl.  Ny  Egl.  Saml.  tS71.  '  4to. 
ODiMieoif  (OfBLi).    De  mirabilibns  latandln  a.  historin  natnralis  lalaudln  tentamen, 

•oriptnm  163S.     CoUeot.Finn.Hagn.ln  Bibl.Bodlei.     Oxford.     No.  84.     4to. 
Offlcielle  Indberetnlnger  om  Udbrnddet  af  Eyjagall^oknll  1821-^;  i  J6a  Bignrdha- 

•ona  Samling.     fol. 
(NBtdelle  Indberetnlnger  til  Bentekammeret  om  Udbrad  ved  8kapt4r  JSknli  1933,  af 

STCton  P&Uson,  P£ll  Ptisaon  og  v.  Moltke,  i  J6d  Signtdbsaona  Samling.     fol. 
Om  den  Skade,  HekkenQeid  paa  Island  gjorde  1693,  fordanaket  af  Cbr.  Taebring;  i 

det  store  EgL  Bibb  Ny  Kgl.  SamL,  No.  209.     Bro. 
ftUBSOn  iSvium).     Foradg  tU  en  pbyaik,  geographiskogbiBtoriekBeekrivelMaf  de 
wlAndeke  I«bJ«rge.    I  det  store  Kgl.  Bibliotbek  t  ^jdbenbavn,  Ny  Egl.  Saml., 
Ho.  1094.    b-o.    fob    Heraf  Andes  en  Afakrift  i  Jdn  Sigordbsaons  UantiBkript> 
Mmling. 

ZillMg  til  Beskrivelseme  over  den  Tolkao,  del  braudte  i  Skaptafellaeyasel  Aar 

1783.      Samlet  ved  en  BeiM  1  Egnen  i  Aarene  1793-94.    Ued  et  Kort.    I  det  iaL 
lit.  SelMk.  Aikiv  i  Ebbavn.,  No.  23.     fob 
-^-^  KStlogjirgoe  1823,  HEBrakilt  i  Jdn  Signrdbssons  Samling.    4to.    Heraf  flndea 
fl«»  AAkrlfter  f.  Ex.  i  Otgardba-Lofcl,  8.  60^,  og  i  UagnAsar  Haonanonac 
tNtk.     &3»-70. 
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QiUBitiiniesphysictBdebluidiB.  nonaalBS  oiroa  «m  obserratioDai  insnpsToontliieQtH. 

In  msTglne  responsa  qasdam  et  annotatiooea  oontlnentnr.    Snnt,  at  vidMoi, 

oircft  onnam  1760coiiecnptie,ftDotonim  uioDTtDoraiii  ebjam  Ignotomm.    CoUsat. 

Finn.  Hagu.  in  Miu.  BriUnn.  No.  168.  4to. 
Skbrn(P.).  Descriptio Islandis.    PMdatatoreKgl.BibL,fo1.,fireAfakiifteriN7Kgl. 

6iuii).  No. lOSr,  1088  og  1089, foL.ogThottsSkmJ.    No-BSS.  fol. 
BeUtion  tn  Island  Ajino  1756,  Bkreven  af  Pastor  Glall  BJamarBon  til  Helar  til  Hi.  Jta 

TbetkeUeu ;  1  det  store  Kgl.  Bibl.  Kalla  SamL     No.  270.     fol. 
BeUtion  fra  IsUnd  1768;  i  dot  store  Kgl.  BibL Ny  KgL  8aml.     No.  1673.     4U>. 
Sasuundssoh  (JdM).  Deacriptio  edhr  rtttara  appendix  y&rM^vatns  areltarjaidli' 

brnne ;  i  det  store  Egl.  BibL  Qammel  KgL  Saml.    No.  2860.    4to. 
SAL6HON6eoM  (J6s).  Hlanpidb  6i  Myrdamskli  1660;  i  det  isLIlt.  Selak.  AiUt  i 

Ebhrn.    8to.    No.37.  8.296-303;  ligeledee  1  Ctgardbs-Lokl,  S.35~43,hToridec 

ogsaa  Andes  en  Beretning  om  det  sftnuno  Udbmd  af  Syawlniand  Sigiudhr  8te- 

pb^sBon,  a  40-43, 46. 
8u«cndsb6k.  Udrit  am  Jaidbelda  og  JOknlhUap  i  Testr-BkaptafeUM^slii,  skiiwtt 

af  J6a  i  Stein grbnssyni,  i  36b  Sigardhasons  Samling,  4to. 
BlOUVATeeOK  (EirIkr).  Dagbdk  nm  Kotlngoa  18S3;  den  skal  flndea,  men  Jeg  Iiai 

aldrigsetden. 
SiacxDHseOM  (  J6n}.  KStlnUaop  17&& ;  dat.  den  19  Deo.  1756  med  TiUBielaer  at  Pne- 

ten  JdD  SteingrirosKin,  dat  5  Janoar  1756;  i det  isL lit. Selsk.  Arkiv  i Ebhvn.    No. 

47.  8va.  8,137-160.    Heraf  fiudea  flere  A&krifter.    Endanak  OTeraMttelMflsdea 

i  det  store  Kgl.  BibL  Kails  Samling.     No.  270.   fol. 

Brev  om  Udbraddet  1783 ;  dat.  5  E>eo.  1783.    I  JAn  SignrdbHone  Sanding.  4fai. 

8TKiNaRfMBS0N(JdN)ogSiouRDRSSON(J6M).    Um  Skapt^reldinn  1783;  idetiaLUt. 

Selsk.  Arkiv  i  Kbhvn.    No.  149.    4to  (et  Bradstykke).    Af  Jiin  BtMngrtmawma 

Bkrift  flndea  nuuige  fiildatfendige  Afskrifter  og  Omarlieidelser. 
BrevtilPr»stenBJamiJ<ins0on,dat21.  Ang.  1783  ;  i  J6n Signrdliseone SamJing. 

4to. 
'  Angrraka,  kTndbi  nm  eldinn  1783-^84 ;  i  det  isL  lit.  Selsk.  Arkiv  i  Kbhrn.    No. 

136.  8vo. 
Einfold  ft^saga  urn  JardheldBblanpidh  i  Skaptaftllssysln  Aridb  1783 ;  dst.  S4. 

AugaBtl7b3;  i  J6n  Bignrdhsaona  Samling.     4to. 
Sncointa  relatio  de  moots  In  lelandia  anstrali  <1737)  ignivomo  OnDf^Skoll  dicto,  aDS> 

tore  Einaie  Halfdaais  Qllo,  paatore  In  Fr«stbakka  et  distrtotn  8idb».     lalknUaa 

et  Laljne.    Seoondani  auotoria  antographnm,  mann  Jonn  Martini.    CoUeo^  nMa> 

Finn.  Hagn.in  MDH.Britann.   No.  348. 
TBdKDHAReoN  (Thori^r).  De  inoendio  Hecltft  1693 ;  i  det  isl.  lit.  Selsk.  Arkiv  i  Boy* 

^avik.    4to.  II  B.    No.  104. 
Thorlbipbson  (ThAkdbr)  og  OuNNARSSOK  (Eblkndr).  Urn  hlaQpidIidrH^rd«]skj&- 

klil721;  i  det  isl.lit.  Selsk.  Arkiv  1  Ebbvn.     No.  37.   8vo.   8.304-308.      Ogsaa  i 

Ctgardba-Loki,  S.  43-46.  o.  d.st. 
Thorbteiksson  (Bkhxdict).  Brer    tit  Admiral  Baben,    Stiftebefalirfga-mmnd  ot« 

Island,  om  Udbmddeue  ved  U^vain  1724  og  af  EatU  1721 ;  i  J6d  StgardbawNia 

Saml.    4to. 
Thorvarorsson  (ijtNi)    Pnest  til  ThiDgrellir.    De  montis  Heal»  inoendio,  quod 

pnesenti  anno  1693  extortnm  est,  et  in  banc  nsqne  diem  oontinnatom,  YiTrmiwiinfc 

eaqae  (-erissima  relatio.     Dat.ThiiigYeUjr,29  Jnll  1693.    Originalen  i  det  IMeb- 

manske  Bibliotheks  Haandskriftsamling  1  Cbtistlania,  No.  103.  4ta.      Eq  Aiekxlft 

ved  Sigwart  Petersen  i  J6n  BignrdhaBons  Samling.   4to. 
Urn  Heklagosidh  3  Jandar  1597.     Eftered  Brev&aBiskop  OddrEinarmon  tdl 

BOdhvar  JdnsaoD,  idet  ist.  8ekk.Arkir  iKbbvn.  No.37.    Svo.   pp.ad4-a96. 
Ctgardha-Loki  i  Islandi  edbr  safn  af  fslensknm  Jardbeldatitnm  samant^nt  mt  Eiaarl 

Eirlkssyni.  1823.    200  Sidei.    4to.    I  J6u  Signrdbaaona  Samling.    Heri  Id.  k  3te 

Steiogrimeaona  Skiift  om  Katia,  Sveinn  Pillsaon :  Om  Bekia  [1712]  og  out 

Udbmd  1833,og  Islelfr  Elnaiaaon  og  36a  Helgaaon  [17S3];.  Om  tM« 

Ob  terskapiafeilaiy  asel. 
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2.  Books. 

iLU»  (Bobebt).    Oq  the  oondition  of  the  Hankadalr  Oe^wrs  of  Iceluid,  July,  1656. 
Beport  of  the  Britiah  Aaoooiation  for  the  Advuioeaieat  of  Soiances,  1855.    Lon- 
don, 1856.    pp.  75-78. 
AxhIlas  BjObmb  i  BtaiAhai,  aive  Annalea  ^Smoais  de  Bkardaa,  i-n.    Hrappaey, 

1775.    4to. 
AUI.TSK  DBS  WabbbRS  DBS  OROBSKK  Gbtsbkb  Aof  Isluid.     Zeitoohrift  der  Geaell- 

■ohfttt  fUr  Erdkonda,  Berlin.  N«ae  Folge,  i,  1%6,  pp.  467-469. 
ILF.  W.  Analyse  de  Is  rflstioD  d'on  voysge  &it  en  lelsnde,  done  V6t6  de  Van  1810, 
par  U.  Hsckenzie.  Aimslei  dei  Toysges,  Paris.  Halte-Bmn.  zvm,  ISIS,  pp. 
S73-314. 
IxDBBSoiT  (Joout).  Beecbryring  vsn  Yalsnd,  Oroeuland  en  de  Strsst  Dsvia.  Tot 
nnt  der  weteDsohappen  en  den  koophaudel.  Tertrykt  med  Platen  en  eeu  uleowe 
nasnwkenrige  Landkurt  der  Ontdekkingen,  waarvan  in  det  work  geaproken 
ward.  Uit  bet  boogdniteeli  rertsslt  door  J.  D.  J.  980  pp.  Te  Amsteidtun,  Steven 
Tsn  BsToldt,  1750.  Hit  der  kaart  van  Qraenland,  Talaod  en  de  Straat  Dayis; 
Amsterdam,  175$.    2  vols.    4to. 

EnerretningST  om  Island,  Grdnland  og   Btraat-Davls,   med  an  telgift  eom 

ridere  efterretning  om  Islaod.    Com  tabb.  aeneis;  ^dbeobam,  1T48.    870. 

Histoire  natarelle  da  Groenland,  dn  ddtrolt  de  Davis  et  d'antres  pays  situA 

an  Kord.  T/ad.  de  rallemand  par  Oode&oi  Sellina,  Paris,  1730-^ ;  1743 ;  Ham- 
burg, 1746 ;  Paris,  6eb.  Crsmoisy,  1750,  2  vols. ;  Amsterdam,  1751 ;  Paris,  Michael 
Lambet,  1753,  3  vols.;  Paris,  Jorry,  1764,  2  vols.     ISmo. 

Natarbiatorisohe  Nacbriobten  von  Island,  Qrouland  nnd  der  Strssse  Davis,  mm 

Nataen  der  Wieaenscbaften  and  der  Handlnng.  Hit  4  Enpfem  nnd  eiuer  Laod- 
karts.  Nebst  einem  Torberiobt  tod  den  Lebensamstfinden  des  VerfoBsera.  Hum- 
boTg,  O.  Cbr.  Grand,  174$,  6vo ;  Frankfort  a.  M.  nnd  Leipsig,  1747,  Bvo ;  Hafnle, 
1748,  Sto. 

The  oatoral  history  of  Iceland.    Containing  a  particnlar  and  aconrate  account 

of  the  different  soils,  bnming  monntalni^  minerals,  vegetables,  metals,  stonM, 
beasts,  birds,  and  fishes.  Interspersed  with  an  acconnt  of  the  Island.    TranBlat«d 
from  the  Danish  original  of  N.  Horrebow.     With  one  map  in  folio.    London, 
IJade,1758. 
[Asov.J  Taoht  Voyage  to  Iceland.    London,  1854.     ISmo. 

d'Asvuj.b  <  Jbas  Baptists  BouBomOHOH).    Himolre  snr  la  navigation  de  Pytbeas 
k  Tfanle,  et  observations  gtegraphlqnes  sor  I'lalande.    Mtimoires  de  I'Aoad^mie 
dea  loseriptions,  xzxvn,  p.  436. 
AsOT  ( JoHAHX).    Wtlagdnr  a  Islandskn  af  Siva  Tborlife  Amasyne.    4  bok.    Eanp- 

atannahofi],  1731.    8vo. 
AuTOKfiUUOK  (B.).    Um  Oardyi^nnamandsyn  og  n^tsemi  tjiix  Island.    Kanpman- 

nsfaofb,  1820. 
Aun  (Tbobstkhtsboit).    Hr.  Ananiaasens  Bsjseberetninger  pi  Island.    Arthur  Fed- 

deEMii'B  Fiskerietidende  for  1B84,  No.  63,63, 
Anx  (Bou).      Bitdtfmnr  nm:   1.  EUnnd.  Bidrag  til  en  hist.— top.  beskiiv.  atlsl. 
5L  Ondbms.  Alplngisstadhnr.    Nord.  Tidskr.  fSt  Tetenskap  oeh  Eonst,  1881,  pp. 
3BO-it71. 

Sitddmnr  nm  Sohweitters  "Island,  Land  nnd  Lente.    Berlin  nnd  LeipEig, 

1885.**      Kordlsk  Bevy,  n,  18B4,  No.  14,  pp.  441-444. 

S-vAT  jfk  Dr.  Ph.  Schweitzer's  Genm&le.    Nordisk  Bevy,  n.  No.  16, 1884-%5,  pp. 

473-475. 
AraratrcB  x»s  Bbkla.    Ansland,  xvin,  1845,  p.  1276. 

EKnooKacxirT  om  Anderson's  tractat  om  Island.    Ejobenhavn,  1748.    6vol 
Suj>A-TO  W-  >^  leiAND.    Pfennig-Maguin,  Leipzig,  vu,  1639,  p.  133. 
ana  OooxD  (S.).    8m  Goold  (Sabine  Baring). 
IKKTT  (W^'  ^-)-    Q^'Mis.    Brovn  (B.).  Solenos  for  All.    Series  L  ^ 
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Bakbow(Johii,Jt.)>  ElnBMDohanfderlnMlbluidttberTninyeDi.imSaiiiDMilSH, 
Stnttftart  and  Tttbingen,  1838.  Sro.  Wi«dem«tia  (Leipdg),  R«iM  and  LSaAa- 
beechreibntigeD.    lAet.  8. 

—  —  A  viait  to  Iceland  by  the  way  of  Tronyem,  in  the  "Flower  of  Tanow"  ;m1i^ 
in  the  BmnmeT  of  1834.    With  mapa.    Loudon,  Unmy,  1836. 

Babtholini  (EBASUua).    AeeoiuitB  of  expotimenta  mada  on  a  oiyatal-like  body  wot 

from  Iceland.    Philosophical  TraiiBactlons,  1670. 

Experimenta  CryataU  lalandid  disdiaolaati  1666.     Hafbin,  1609-1670.    4t0. 

Bauhoartner  (A.)-     SkizEen  einer  Nordlandafahrt.     I  tlmaiitlnD  ■'StimmenaH 

Maria  Laach  "  by:jar  i  6  heptl  1884  og  er  ekkd  lokidh  nnn  8.  6.  86. 
Bedemab  (Varoab).    Om  vnlcuuke  Prodnkter  fra  Island.    EbhTn.,  1S17.    ero. 
Brhbbkunobm  ilber  laland.     Annalen  der  Erdkande,  m,  1831,  p,  4Stl 
BBUERKVMaEM  Ilber  die  Lage  and  BesobaffeDbeit  von  Thnle.    Bertatob,  Nene  allga- 

meine  geoKiapbische  Ephemeria,  XI,  1832,  pp.  407-426. 
BB0Oia>BBB  Obscbighte  von  bland.     Toyogea  and  TnTels.     Allgemeine  HlstoriSi 

XIX. 

BiCXKLL  (C).      ZngammeoBetKang   einlger  QoellenpTDdnote  von  Island.     LieUi^ 

AnoaleD,  TO  Band.     Heidelberg,  1B49.     pp.290-S0'. 
BfjaRNUB  GuMNiAuai  FiLiDS.    De  menaon  et  delineatiane  lalandie  iDtorioria.    In 

Honsst.  Tideyensi.  1S34. 
BUtBH  DB  Skabdsa.    AddbIob  BiSimonis  de  Sfcardsa  Island  onm  interpietatione  latana 

notia  et  iDdloe.    2  vols.    Hrappseye  Id  lalandin.    E.Hoff,  1774-1775.    4to. 
BiOBNON  (Paul  de).    Aoconnt  of  loeland.    From  (be  Latin.    Philosophical  Tmw- 

actions,  1S75,  pp.  11,  IBT. 
BiOBKONios  (Paulob).    Acoonnt  given  to  aome  pbtloaopbical  inqalriee  coaeeming 

Iceland.     Philosophical  Transaotions,  1674,  p.  238. 
BJOBMBeoN(JABANN).   SkyrslaiuD  Heklngosidh.  1845-1B46.  Nf  F«Ugarit,Ti,lS3-aOS, 

TO,  U34-241J  TUI,  186-186.  , 
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biandle,  ITS. 


izidb.  Google 


VULCANISU,  ETC,  IN   ICELAND.  525 

traan  (Tbokkm).    LnonbntloDM  M»demloM  de  numtiiiiii  Inwndiia.    LlpaiB,  1871. 

Sro.  (Cap.  T,  pag  98.    De  montibns  igniT  lalandie.) 
Jacobasdb  (Hal-iosus).    Fnldatnudige  EfteiTetninger  om  d«  ndl  laUud  Ud^radttido 

Bierge.    EJBbenlukra,  I7S7.    6vo. 
JixoBseoN  (HalldAr)  [  Jaaabs«nal.   FnldstmidigeEfteintnliigetomde  ndlUuid 

UdapmdeDde  Bterge.    Kbhvn.,  17G9.    6to. 
JunosiK.).    PiMlaUnd.    Hed4BibBte.    Chtiatiuiia.    8°.    Forlagt  M  det  Nonka 

Swnlttget ;  Trykt  t^M  E.  J.  Jonaen,  1ST4. 
Jtaam  (Ed.).    Voyage x^ologlqae  antonr  de  llsUnde,  fUt  enl8868Qr  lafr^gate  "Le 

P&ndon."    S  pi.,  39  pp.    PbiIb,  Baillltoe,  1874.    Hvo. 
JoHKBTBOF  (TIl).     Ueber  den  TnlkjulBohen  Aiubniob  vaf  bUnd  im  Jmbre  1S75; 
mit  eiolelteDdenliterarlBoheu  and  geognpblBOlieii  Bemerknagen,  sowle  nit  einlgen 
Kkrteu,  Sklxien  Dud  AbbUdiuigen.     Det  Danake  QeasTftflBke  SeUkaba  Tidskilft, 
1B77,  No*.  3  and  4.     FBtemuuin'e  Qeogr.  UittbeJI.,  1877,  p.  316. 

Om  de  i  Aaret  1875  forefaldne  Tolkanake  Udbrad  paa  Island,  tilligemed  nogle 

Indledeode  geograflske  Bemerkiuger.      [Tolcanlc  eruptions  in  loelandin  1875.]  . 
Det  Danske  OeograOake  Belskabs  Tidakrift.    Bd.  I,  pp.  60-66.    (Hap,  not  geol- 
ogical and  TiewBof  eratenat  Aakis.).    Geolog.  Beoord,  1877,  p.  75. 
— —  Indbetetning    am  deo  1  SommeTen  1870  foretagne    UndenCgeUeBrelae  paa 
bland.    TlU»g  tU  Bigadagatidenden  for  1876-1877,  KJSbenhaTn,  p.  14,  4  pi., 
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OintXI.AUOSSOtI  (BjObm).     Uppdr^ttrlBlandB,gjocdiBdffrirHogn01afsKikolas01sena, 

ei  stydjast   vid  prfhymliigainfl  og  atrandamaliDgar  pSr,  sem  hid  konfingliga 

Bentnkammer  hefir  l((tid  gJSra  og  reiknid  hOr  Hans  Jak.  Soheel ;  gefinn  lit  af  enn 

lalsnzka  b6kmentafMagi.    1 :  480,000.    KpfrsC.  a.  color.    4  BL  n.  1  BL  Text. 

Bey^avik  og  EanpmanuabSfii,  1844.    Lieipzig,  T.  O.  Wetgel,  spBten  Anagabo, 

1849.    Imp.  fol. 
Uppdrtfttr  lalandB  (carte  d1aland«)  gJCrdr  ad  f^TiisSgn  01a&  Nikolas  Olaens 

(exAcnMe  Moa  la  direction  de  M.  O.  N.  Olsen)  Gefinn  tt  af  enn  lalenzka  b6kmeD- 

taAlagi.     (Pobli^e  par  U  BoiAiti  litttiraire  dlslande.)     1:960,000.    Efrst.  n. 

color.    Beykjavik  og  KanpmaniiahSfo,  1844.    Leipzig,  T.  O.  Welgel,  apXtm 

Aoagabe,  1849.    Imp.  fol. 
beland.    Hap  of  the  Qeyser.    8oalD  25.344  inchaasl  mile.    Smreyed  and  drawn 

by  J.  C.  Ardagb.    17  Ang.,  1867. 
ledaod  Island.    Danish  sorrey,  184S ;  oorreotions  to  1669. 
Uand.    Kaart  otbt  Pollen  i  Sknttils  Qord,  1865.     1 1  10,000. 
iBland,  med  omgiTende  Dybder,  187L    Eng.  Zoll=20  Qeogr.  Heilen. 
laUnd  nnd  die  Far-Oer-Inseln.     Epfrst.  n.  color.     Weimar,  L.  J.  Compt.,  1890.     Boy. 

toL     . 
Uaade,  oftte  Dord-ooest.    Croqiiia  da  monillage  d'Hogdal,  dans  le  Dyre  I^ord,  West 

etdesediferea,    Nr.  1897.    Paris,  IMpOt  de  la  maifae,  1862. 
Idande,  «Ate  oooldentale.    Plan  de  la  putie  de  la  oAt«  sad  do  Brede  Bast.    Tdion, 

de  I'Anlnoie,  Fillet,  Haisse  et  de  Llbran.    Nr.  1881.    Paris.  DSpAt  de  la  marine, 

1802. 
Uande.    Flan  de  Bokntnls  Fioti  et  do  Fort  de  Pollen.    Croqais  dn  monillage  de  BU- 

dol  daos  Amar  I^ord.    Paris,  IMpOt  de  la  marine,  1868. 
Iriande,  BpitibergeD,  Isle  de  J.  Usven.    Amsterdam,  J.  t.  Keolen,  1689,  color. 
f.i»nj4-.  Tabula,  Fernando  Berteld  exo.,  1666. 
Koart  over  Island.      Efter  C.   N.  Olaens  og   B.  Onnnlaagasons,  Dppdi^ttr  Islands 

(1849),  Kopenbagen,  Forlagsbnreanet,  1866. 
Korter  over  den  islandske  Kyst,  ndgiviie  af  Samme,  1786,  1822. 
ICacxxhzh  (O.  J.).  SUdweatkUste  Islands,  noch  den  bestan  Angaben  n.  Beobachtnn- 

gen,  naoh  Mercator's   Prcjection   entworfen.    Kftat.  n.oolor.     Weimar,  L.  J. 

CiHDpt^  1814,  gr.fal. 
ITyt  Carte  over  Island  forfhttet  ved  Profeaaor  Eriohaen  og  Frofeasor  Schfining,  1771. 
9jt  Carte  over  Island,  TOO  Ericfasen  nnd  Olavias.    1760.     1:  1,200,000, 
PwTwaMAXn.  Eine  nene  Earte  der  DKoisohen  Honarcbie.    3.   Island.  1:  6,000,000. 

PMermann's  Geogr.  Hitth.,  vm,  186S,  p.  227.    ' 
RsuB4»i  (J.  Chb.  Uatth.  ).  Doppelkaite  Ton  Island.  Epfit.  Weimar,  L.  J.  Compt., 

19D1,  gr.4to. 

Island,  naoh  Hardoohiecber  Projection  nnd  den  besten  astionom.  Ortobe- 

■tjannungeii  von  Verdan  de  la  Crenne,  Fingr<  n.  Bordv.  Kapf.  n.  color.  Weinxor, 
1900,  Londes  Indnsttle  Comptolr,  1804.   Imp.  fol. 
TooMida  Koort  over  Island  og  FteiOene  1830.     Bettet  til  1869. 
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GEOGRAPHY. 


By  J.  Kino  CKiodbioh. 


GSNBBAI.  NOTES. 

The  attention  of  the  geograpbicat  world  has  been  drawo  avay  ttom 
the  poles  and  centered  npon  the  eqaatorial  regions  dnring  the  short 
period  vhich  has  elapsed  einoe  the  last  report  of  the  progress  in  geog- 
raphy waa  written.  As  a  sammary  of  the  work  done,  the  address  of 
the  Marqnis  of  Lome,  president  of  the  Eoyal  Geographical  Society  of 
Great  Britain,  at  the  opening  of  the  session  of  ISSS-'Sd,  may  be  very 
properly  allnded  to  at  this  point  and  commended  as  a  oarefnl  and  satis- 
fitctory  epitome  of  what  is  of  most  interest. 

While  lacking  much  of  the  harrowing  element  that  was  so  distiess- 
iogly  GouspicQoas  in  the  records  of  the  "  Jeaunette"  and  Oreely  Arctic 
expeditions,  and  which  appealed  so  strongly  to  onr  sympathy,  the  oar- 
rent  record  is  by  no  means  wanting  in  eyidences  of  danger  and  disaster. 
The  Aberdeen  meeting  of  tbe  Geography  Section  of  the  British  Asso- 
eiataon  commenced  on  tiie  9th  of  September.    The  leading  feature  of 
this  year's  meeting  was  the  prominence  given  to  Indian  subjects.    Oat 
of  A  total  of  tbirty-foDT  papers  read,  as  many  as  eleven  referred  to  the 
geography  of  India  and  tbe  regions  immediately  adjoining  it.    Geo- 
graphical edacation  attracted  mnch  attention,  and  tbe  report  of  Mr. 
E^Itie  apoD  this  subject  elicited  prolonged  discnssion.    Tbe  importance 
of  this  branch  of  edacation  is  becoming  more  marked  every  day ;  com- 
nranications  on  the  subject  have  fi^aently  appeared  in  tbe  leading 
joftroals,  which  devote  colamns  specially  to  geography.    In  order  to 
test  tbe  condition  of  education  in  Denmark,  tbe  Government  decided  at 
tlie  be^pnniog  of  tbe  year  to  have  a  test  examination  among  the  recmite 
of  the  army  and  navy,  on  tbe  Belgian  principle.    The  result  of  this  ex- 
amioation  appears  to  have  been  very  disoreditabte  to  edacation  in  Den- 
mark, and  particnburly  to  that  in  geography.    One  of  the  examiners, 
the  Bev.  J.  L.  Bang,  of  Laugaa,  baa  given  some  particulars  of  the  re- 
■site,  from  which  we  qaot«:  "The  regiment  selected  was  tbe  Life  Guards, 
the  crack  regiment  of  tbe  Danish  army,  tbe  recruits  (282  in  namber) 
bein^  dr&wn  from  every  part  of  tbe  country.    Questions  sncb  as  bow 
maoy  ells  (the  Danish  measnxe)  go  to  a  mile,  and  tbe  size  of  an  acre  of 
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land,  were  answered  by  a  very  few  only.  Bat  as  resardB  geography  Qw 
answera  were  far  worse.  In  answer  to  tbe  qaestion,  '  Wliat  is  Che  cap- 
ital of  Sweden!'  Paris,  Trondl^em,  St.  Petemborg,  Amaterdam,  Lod- 
doD,  Madrid,  Copenhagen,  and  even  Oonstantinople  were  given."  It  is 
by  no  means  oertain  that  a  similar  examination  in  Uiis  country  would 
develop  results  very  mnch  more  satisfoctory. 

Dr.  Bichard  Lehmann,  professor  of  geography  in  Monst^  University, 
has  issued  the  first  partof  a  work,  which  will  extend  to  about  400  pages, 
on  apparatna  and  methods  in  geographical  teaching.  Dr.  Lehmann  has 
given  mnch  attention  to  the  subject  of  geograpfaioal  education,  and  has 
himself,  as  teacher  and  Privatdooent  in  Halle,  bad  great  experience  in 
teaching  tbe  subject,  so  that  his  work  when  completed  is  sure  to  prove 
of  real  service. 

An  exhibition  of  maps,  atlases,  relief^,  globes,  and  other  apparatus 
used  in  geographical  education,  collect«d  from  the  principal  establish- 
ments and  institntions  in  England  and  on  the  continent  of  Europe,  was 
opened  in  London  on  the  9th  of  December,  1885,  by  the  president  of  the 
Royal  Qeograpbical  Society,  the  Marquis  of  Lome,  and  will  contiDue 
to  the  31st  of  January,  1886.  The  programme  inclndee  lectures  and 
discussions,  and  the  attendance  and  interest  confirm  the  judgment  of  the 
promoters  of  tbe  scheme. 

The  geographical  subject  proposed  this  year  by  the  French  Academy 
of  Inscriptions  for  the  Prix  Bordin  is  "A  critical  examination  of  th« 
geography  of  Strabo.**  According  to  the  terms  laid  down  by  the  Acad- 
emy, competitors  are  (1)  to  give  the  history  of  the  text  of  the  work;  (2) 
to  characterize  tbe  language  of  Strabo  with  reference  to  that  of  con- 
temporary Greek  writers,  such  as  Diodoms  Sionlns,  and  Dionyains  of 
Balicamassus;  (3)  to  distinguish  the  information  colleoted  by  direct  ob- 
servation of  places  and  that  drawn  by  him  from  his  predecessors ;  (4) 
to  express  definite  cooclnsions  on  his  critical  method  in  using  vuiona 
documents.  The  papers  should  be  in  the  hands  of  the  secretary  of 
the  institute  not  later  than  December  31, 1886. 

It  was  stated  in  the  early  part  of  the  year  that  the  King  of  the  Bel- 
gians was  conferring  with  M.  Martinie,  president  of  the  French  Geo- 
graphical Society,  on  the  subject  of  the  formation  of  an  Int«mational 
Cleographical  Society.  Thongh  nothing  definite  seems  to  have  come  of 
this  conference,  it  is  to  be  hoped  that  sach  a  society  will  be  formed. 
One  of  the  best  arguments  in  its  &vor  is  titat  tbrongh  ita  instranaen> 
tality  combined  action  could  be  had  on  the  system  of  orthography  tor 
native  names  of  places.  Taking  into  consideration  the  present  want  of 
such  a  system,  and  tbe  consequent  confusion  and  variety  that  exist  in 
the  mode  of  spelling  in  English  maps,  the  conncil  of  the  Boyal  O«o- 
graphical  Society  has  adopted  the  following  rules  for  such  geographioal 
names  as  are  not  (in  the  countries  to  which  they  belong)  written  iz&  ttee 
Soman  character.    The  mles  are  identical  with  those  adopted  tor  t^^ 
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Admiralty  ohartB,  and  will  heDceforth  be  used  in  alt  pablications  of  tba 
society. 

1.  Ko  cbaoge  will  be  made  in  the  orthography  of  foreign  names  in 
ooontries  which  use  Boman  letters :  thos  Spanish,  Portagaese,  Dutch, 
&C.,  names  will  be  spelt  as  by  the  respeotiTe  nations. 

2.  Neither  will  any  change  be  made  in  the  spelling  of  such  names  in 
languages  wfaich  are  not  written  in  Boman  character  as  have  become 
by  long  usage  fomiliar  to  English  readers ;  thns  Calcutta,  Cntch,  Cele- 
bes, Mecca,  &c.,  will  be  retained  in  their  present  form. 

3.  The  trae  soond  of  the  word  as  locally  pronounced  will  be  taken  as 
the  basis  of  the  spelling. 

4.  An  approximation,  however,  to  the  sound  is  alone  aimed  at.  A 
system  which  wonid  attempt  to  represeot  the  more  delicate  inflections 
of  sound  and  aoceut  would  be  so  complicated  as  only  to  defeat  itself. 
Those  who  desire  a  more  accurate  pronunciation  of  the  written  namft 
most  leahk  it  on  the  spot  by  a  study  of  local  accent  and  peculiaritieB. 

6.  The  broad  featores  of  the  system  are  that  vowels  are  prononnced 
as  in  Italifu,  and  consonants  as  in  English. 

6.  One  accent  onl^  is  used,  the  acnte,  to  denote  the  syllable  on  which 
stress  is  laid.  This  is  very  important,  as  the  sounds  of  many  names  are 
entirely  altered  by  the  misplacement  of  this  stress. 

7.  Evwy  letter  is  pronotmced.  When  two  vowels  come  togetlier  each 
one  is  soonded,  though  the  result  when  spoben  quickly  is  sometimes 
Scarcely  to  be  distinguished  ftom  a  single  sound,  as  in  ai,  an,  ei. 

8.  [East]  Indian  names  are  accepted  as  spelt  in  Hunter's  OoKtteer. 
On  the  lltb  of  September  occurred  the  centenary  of  the  foandation 

of  tbe  well-known  geographical  establishmentof  Justus  Perthes,  of Gotha. 
The  committee  of  the  Geography  Section  of  the  British  Assodatioo, 
which  was  in  session  at  Aberdeen  at  the  time,  sent  a  telegram  of  hearty 
congratulation  and  good  wishes  for  the  future  to  the  bead  of  the  estate 
lishment.  All'the  professors  of  geography  at  the  Oerman  nniversities 
tmited  in,  presenting  to  the  Arm  a  beautifully  illuminated  address,  ex- 
pressing their  sense  of  the  services  rendered  to  geography  by  the  firm 
dnriog  its  long  career.  A  handsome  quarto  volume  has  also  been  issaed 
firom  Gotha  for  private  circulation,  giving  a  very  interesting  sketch  of  the 
progressoftheestabliahmentunderits  various  heads, brief  biographiesof 
the  famous  cartographers  connected  with  it,  and  notes  on  the  various 
great  works  iu  geography  which  it  has  produced.  The  work  contains  nn- 
meroas  portraits  both  of  the  partners  and  cartographers  of  the  past.  The 
founder  of  the  firm  was  Johaun  Georg  Justus  Perthes,  who  was  bom  at 
Badolstadt,  September  11, 1749,  his  father  being  physician  to  the  Prince 
of  Budolstadt.  When  the  firm  was  first  established  in  Gotha  in  1786, 
its  pablications  were  of  a  general  character.  In  1809  the  great  Hand- 
Attaa  «^^  aU0  hekemnte  L&n^er  tUa  Erdbodent,  by  Professor  Heusin- 
gor  of  Dresden,  was  published,  with  twenty-four  maps  in  copper  plate. 
Under  the  second  chief  of  the  firm,  Wilhelm  Perthes,  1816-'53,  the 
H.  Mis.  15 — -35 
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Qotba  establislimeDt  rapidly  assumed  the  special  geographioal  and  car- 
tographical character  it  has  ever  slDoe  poBsessed.  Under  him  the  first 
part  of  the  celebrated  haod  atlas  of  Adolf  Stieler  was  published  in  1817, 
which  since  then  has  continued  to  be  issned  in  an  anbroken  series  of 
editions.  To  Wilhelm  sncceeded  in  1853  Bemhard  Perthes,  who,  bow- 
ever,  was  cat  ofi  in  l!j57,  leaving  a  posthamoas  eon,  the  present  head 
of  the  Gotha  establishment.  The  Buccessive  chiefe  gathered  roand  them 
in  saccessive  years  all  the  best  geographical  talent  la  Germany,  inclad- 
ing  sach  names  as  those  of  Stieler,  Berghans,  8ydow,  Spmner,  Bret 
Schneider,  Petermann,  Behm,  Wagner,  Sapan,  Hassenstein.  Through 
the  Oeograpkisohe  Mittkeilungen  established  by  Petennann,  the  Go- 
tha establishment  has  gradoally  become  the  receptacle  for  geographical 
information  from  all  parts  of  the  earth,  information  which  is  being  con- 
stantly pat  on  record  and  given  to  the  world  in  the  form  of  those  ac- 
corate  and  beaatifiil  maps  with  which  all  geofpraphers  are  familiar.  It 
is  to  be  hoped  that  long  cootinned  prosperity  is  in  store  tot  a  hoose 
which  has  done  snob  admirable  service  in  the  past  to  geographical  sci- 
ence. 

The  recent  colonial  acquisitions  by  the  various  European  nations  has 
called  forth  a  number  of  excellent  papers  on  the  subject.  Among  the 
best  is  that  of  Colonel  Sir  Charles  H.  Nugent,  K.  0.  B.,  which  was 
published  in  a  recent  issue  of  the  Journal  of  the  Boyal  United  Service  - 
Institution.  According  to  the  latest  statistics,  England  bas  65  sqaare 
miles  of  colony  to  the  square  mile  of  her  own  aiea;  Holland,  54^ 
Portugal,  20;  Denmark,  6-30;  France,  1-9U;  and  Spain,  0-86  square 
miles.  The  area  of  the  British  colonies  is  nearly  8,000,000  square  miles, 
rather  less  than  the  area  of  the  Bussian  Empire,  including  Siberia  and 
Central  Asia;  but  if  the  area  of  the  native  feadatory  states  in  India 
be  added,  amounting  to  509,284  square  miles,  over  which  England  exer- 
cises as  great  control  as  Russia  does  over  much  of  the  territory  nnder 
its  sway,  together  with  that  of  the  United  Kingdom  itself,  120,757 
squai-e  miles,  then  the  area  of  the  British  Empire  exceeds  that  of  thm 
Bussian  Empire ;  and  it  covers  within  a  fraction  of  one-sixth  of  the 
whole  land  area  of  the  globe.  The  recently  absorbed  territory  of  tb« 
ox-King  Thebaw  is  not  included  in  this  epitome. 

Two  new  prizes  have  been  added  to  those  which  the  Geographical 
Society  of  Paris  is  now  in  a  iiosition  to  award.  One  is  that  of  M.  J.  B. 
Morot,  who  bequeathed  a  sum  of  2,000  francs,  the  interest  of  which  ia  to 
be  given  annually  to  the  French  navigator  or  traveller  who  should  in 
the  course  of  the  year  have  approached  nearest  to  the  North  Pole ;  and 
the  other  that  of  M.  Felix  Fournier,  who  left  50,000  francs  to  found  as 
annual  prize  "  with  the  object  of  rewarding  the  best  geographical  voeIc, 
either  maps  or  books,  publishe*!  daring  the  year."  While  the  former 
will  hardly  be  considered  a  special  incentive  to  braving  the  hardships 
of  Arctic  travel,  the  latter  will  undonbtedly  stimulate  to  extra  effort. 

The  war  ministers  of  France,  Germauy,  and  Italy  have  recently  been 
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attentively  examiaiug  geograpliical  maps  in  relief,  constracted  on  a 
Bjatem  of  which  M.  de  MecdoDca,  a  Portagnese  councilor  of  state,  presi* 
dent  of  the  Banco  Lusitaoo,  possesses  the  patent  and  is  the  promnlgator. 
These  relief  maps  are  stated  to  combine  the  advantages  generally  ad- 
mitted to  be  possessed  by  relief  maps  and  the  convenience  and  accaracy 
of  maps  on  flat  sarfaces.  This  new  method  rapidly  prodaees  by  a  chem- 
ical and  mechanical  process  plane  maps  with  the  carves  and  altitndes 
in  relief^  8o  represented  as  to  correspond  absolutely  witli  the  elevations 
established  by  accurate  observations.  These  maps  are  drawn  on  com- 
paratively thin  paper;  can  be  rolled  ap  aad  placed  in  the  narrowest 
case,  so  that  they  are  very  light  and  portable,  and  are  not  injured  by 
water. 

The  editor  of  Science,  under  date  of  December  i,  1886,  called  attention 
to  a  curious  instance  of  persistency  of  error  ia  map-making.    Many 
years  ago  an  army  expedition  traversed  the  White  Biver  region  of  Colo- 
rado, going  fh>m  Fort  Bridger,  Wyoming,  te  old  Fort  Massachusetts, 
Colorado.     In  this  neighborhood  are  "bad  lands,"  eroded  into  curioos 
fimus,  which  naturally  suggest  a  rained  city ;  the  commander  of  the 
expedition  gave  the  locality  the  name  of  Goblin  City,  which  name  ap- 
peared on  his  map.    The  map-makers,  in  their  haste  to  fill  up  the  blanks 
in  this  unsettled  region,  jumped  to  the  conclusion  that  this  was  a  veri- 
table settlement,  and  gave  it  a  place  on  their  maps — a  place  which  it 
iias  ever  since  retained.    Not  only  have  the  commercial  map-makers, 
almost  without  exceptioo,  fallen  into  this  error,  but  such  authorities  as 
the  United  States  Engineer  Office  and  General  Land  Office  have  adopted 
it.    The  name  has  however  been  gradually  changed  from  Goblin  to 
Gcddin,  and  thence  to  Oolden  City;  while  more  than'  one  enterprising 
map-maker — reasoning  probably  that  a  city  cannot  exist  without  means 
of  communicating  with  other  settlemente,  has  constructed  on  paper  a 
road  down  the  White  Biver  to  it.    It  is  scarcely  necessary  to  add  that 
there  is  not  and  never  was  a  city  in  this  neighborhood.    Continuing  his 
very  apposite  comments  on  careless  map-making,  the  same  editor,  in  a 
more  recent  issue,  is  iuclined  to  think  that  if  demand  begets  supply, 
t4iere  must  be  a  very  limited  demand  for  good  maps  in  this  country. 
And  any  geographer  who  has  had  occasion  to  use  trade  maps  of  com- 
paratively new  regions  must  frequently  have  been  sadly  embarrassed 
by  the  apparent  carelessness  in  compiling  them. 

HeinrichEntz  and  August  Mer  have  recently  independently  studied 
the  voyage  of  Hanno,  the  Cartbagiuian.  Both  agree  that  its  termina- 
tion was  at  the  island  of  Fernando  Po,  in  the  Bight  of  Biafra,  called  by 
Hanno  the  Isle  of  Gorillas.  The  colony  of  Thymaferion  is  identified  by 
them,  aa  by  most  authors,  with  the  town  of  Mazaghan,  and  the  promon- 
CoTy  of  S0I06  with  Cape  Cantin.  The  river  Lixus  is  regarded  by  Mer 
a«  the  Senegal,  for  weighty  reasons,  though  Eutz  and  others  have 
&vorecI  the  Wadi  I>raa,.much  farther  south  Hanno's  island  of  Cem6 
WB8  probably  Cloree,  and  his  Western  Horn  (or  Bay)  was  the  Bight  of 
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Benin.  Mach  weiKbt  attaoheB  to  the  opioion  of  M.  Her,  who  is  a  retirad 
naval  officer  of  forty  years'  experience,  iacloding  three  years  of  cmis- 
ing  between  the  equator  and  Gibraltar,  on  the  west  coast  of  Africa. 

A  catalogue  of  the  printed  maps,  plans,  and  cha  rts  in  the  British 
Mosenm  has  been  prepared  by  Professor  Donglas,  and  will  be  issued 
in  two  large  volames. 

IFBICA. 

F.  S.  Amothas  sent  to  theBoyal  Qeographical  Society  a  sketch  map 
of  his  roQte  ftvm  Shoebong  to  Bih4.  He  followed  the  Zambesi  &om 
his  point  of  crossing,  a  little  above  Victoria  Falls,  to  Lialoi,  from  which 
he  proceeded  west-northwest  to  the  great  plateaa  on  which  Bihd  is 
sitaated.  . 

The  route  from  Benguela  to  the  mission  village  of  Bih6  has  been  ap- 
proximately surveyed  by  the  Bev.  William  E.  Pay.  The  sketch  maps 
cover  an  area  60  miles  wide,  extending  over  fonr  degrees  of  longitude. 
The  first  human  habitations  met  with  are  at  the  eastern  foot  of  tJte 
coast  range. 

According  to  J.  M.  Cook,  who  has  recently  returned  ftom  Dongola, 
it  appears  that  the  cataracts  of  the  Nile  are  not  correctly  placed  apoo 
the  map.  The  so-called  third  cataract  at  Hannek  is  no  cataract  at  all, 
only  a  very  small  rapid.  Between  the  second  anilso-called  third  cataract 
four  or  five  cataracts  occur,  and  these  explain  the  delay  in  the  concen- 
tration of  the  British  troops  at  Dongola.  From  Sarras  to  Sakarmatta 
(74  miles)  the  rise  was  ISO  feet 

The  map  of  Africa,  on  a  scale  of  27  geographical  miles  to  the  inch,  in 
coarse  of  publication  by  the  French  D^pot  de  la  Onerre,  will  consist  of 
sixty  sheets.  Twenty-four  of  these  have  been  published,  18  of  West  ajid 
Central  Africa,  6  of  Sonth  Africa  and  Cape  Colony.  Sheet  namber  9 
shows  the  Canaries  and  the  sterile  country  called  by  Dr.  Barth  "  Tins 
el  Ferar,"  or  the  country  of  deep  wells.  Sheet  No.  10  gives  the  western 
half  of  the  Sahara,  and  shows  the  routes  of  travellers,  with  many  notee 
ou  the  inhabitants,  nature  of  the  country,  and  position  of  the  oaBee  uid 
wells;  and  Sheet  No.  11  has  a  portion  of  the  Ahaggar  region,  of  which 
little  is  really  known,  and  the  better-known  Terab  oasis. 

M.  Giraud  has  finally  been  compelled  to  desist  fit>m  his  attempted 
explorations.  His  men  deserted  him,  retaining  the  French  flag  and 
Chassepdt  rifles,  and  turned  highwaymen  on  their  way  bach  to  Zanzi- 
bar, where  they  were  cast  into  prison  by  the  French  consul. 

The  reaatts  of  Dr.  von  Wilhelm  Joest's  circnmnavigatioD  of  Afirioa 
are  of  ethnographio  rather  than  geographic  interest,  since  he  scarcely  left 
the  coast  at  all,  and  when  he  did  penetrate  into  the  interior  it  ^ras  in 
such  well-known  places  as  the  Orange  Free  State  and  Zulnland.  Stall, 
what  he  did  was  well  done,  and  several  advantageous  map  correctimB 
can  be  made  &om  his  notes. 

A  work  of  interest  to  the  philologist,  geographer,  and  anthropologist 
is  that  of  I'Abb^  Pierre  Boache  on  t^e  Slave  Ooast  and  Dahoxney. 
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The  AlHcaii  traTellera  Jnocken  and  Oasati  have  arrived  at  Lado,  an 
Egyptian  military  atatioo  od  the  Babr-el-Jebel.  They  were  exploring 
the  Nyam-N'yam  district,  betveen  the  tribntaries  of  the  Nile  and  the 
Upper  Congo,  and  as  nothtag  had  been  heurd  of  them  for  a  long  time, 
it  was  feared  the  Uabdi  had  cat  off  their  retreat 

Mr.  Henry  E.  O'Neill  haa  taken  great  pains  to  ascertain  the  loogitnde 
of  Blaotyre,  and  his  resnlts  have  been  accepted  by  tbeBoyal  Oeographi-  ' 
cal  Society.  After  carefhl  compntation,  and  mining  choice  of  snch  ob- 
aervations  as  fh)m  their  natare  were  best  calonlated  to  eliminate  pos- 
sible errors  of  observation,  the  loogitode  of  Blantyre  has  been  fixed  at 
350  3'  34"  east  of  Greenwich,  thns  differing  7'  24"  ftom  the  previously 
accepted  position,  which  was  3i°  66'  30"  east.  Blantyre  is  now  reck- 
oned as  a  secondary  meridian.  Mr.  O'Neill  on  his  jonmey  ftom  Qailli- 
maoe  to  Blantyre  availed  himself  of  the  opportnnity  afforded  by  an  en- 
forced delay  on  tiie  banks  of  the  Zambesi  to  study  the  action  of  that  river. 
He  is  led  to  speculate  on  the  probable  change  in  the  physical  and  po- 
litical geography  of  that  part  of  Africa  which  will  result  from  a  cootinn- 
ation  of  the  wearing  away  of  the  banks  of  the  Zambesi ;  for  if  3  perma- 
nent connection  be  established  between  the  Zambesi  and  Quaqna,  and  a 
lat^  proportion  of  the  volume  of  water  now  carried  to  the  sea  by  the 
Kongone  Biver  and  other  smaller  branches  to  the  sonthward  enters  the 
Qoillimane  Biver,  the  effect  will  nndoabtedly  be  to  block  the  southerly 
ctaannels  by  the  precipitation  nearer  shore  of  the  earth  particles  earned 
down  by  the  river.  And  on  the  other  hand  the  Qaillimane  Biver  woald 
be  deepened  by  the  greater  "  scouring "  force  of  the  larger  volume  of 
water  carried  down  by  it  The  connection  mentioned  is  now  made  in- 
termittently over  the  low  flat  country  between  the  Zambesi  and  Qaa- 
qaa  at  high  water.  Mr.  O^eili  draws  attention  to  the  neglected  port 
of  Nakala,  in  Femao  Yeloso  Bay,  nort,h  of  Mozambiqne.  It  has  numer- 
ooa  good  anchorages^  and  offers  magnificent  conditions  for  the  founding 
of  a  colony.  Nakala  is  a  deep  inlet  fbrming  a  southern  prolongation  of 
F^mao  Yeloso  Bay- 

M.  Coillard,  accompanied  by  H.  Middleton,  has  accomplished  bis 
jooniey  up  the  vaUey  of  the  Zambesi  to  visit  Akufuna,  the  King  of  the 
Ba-rotse,  and  has  been  received  with  great  kindness.  The  authority  of 
the  King  is  not  very  gref^;  his  minister  Mataga  appears  to  be  masterof 
everything,  but  he  has  had  several  rebellions  to  pat  down. 

In  the  July  portion  of  Fetermann*s  Mittkeilungm,  Professor  Batzel 
seeks  to  show  how  misleading  it  is  to  color  the  map  of  Africa  with  def- 
inite political  boundaries.  Bis  paper  is  accompanied  by  a  double  map 
of  Africa.  In  one  part  the  continent  is  colored  according  to  the  pre- 
vailing occupation,  in  the  second  according  to  the  people  who  form 


For  the  purpose  of  gaining  information  for  France  as  to  what  was 
oeeoning  in  the  vicinity  of  her  Algerine  possessions,  M.  Obarles  de 
FoDcaoId  accomplished  a  most  remarkable  journey  of  exploration  in 
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Morocco  daring  1883  and  1884.    Having  reooanced  hia  fatme  prospeote 
in  tbe  militarj  career,  be  disguised  bimself  in  the  coBtnme  of  a  Jew,  in 
spite  of  the  antipathy  of  the  natives  to  persons  of  that  religion.     Thi« 
particalar  disguiBe  enabled  bim  to  conceal  bis  barometer  and  sextant 
and  make  his  obBe^^'ations  ander  tbe  long  veil  with  which  the  Jew 
covers  himself  during  prayer.     Deprived  of  all  comfbrts,  withont 
'  servants,  witboat  an  animal  apon  which  to  ride,  withont  tent  or 
bed,  and  almost  witbont  baggage,  he  travelled  and  worked  daring 
eleven  months  among  these  people  who'  had  more  than  once  before 
nnmasked  similar  attempts  and  indictod  apon  the  anfortanate  in- 
dividnal  the  ponishment  which  the  crime  appeared  to  them  to  de- 
serve, v\z,  death.    To  the  7,600   miles  of  road    marked  oat  witli 
bat  few  determinations  of  latitude  and  still  fewer  points  of  longi- 
tude, which  cartographers  had  at  their  disposal  in  1883,  M.  de  Foa- 
canid  added  1,400  miles  of  new  gronnd  besides  revising  and  perfecting 
in  tbe  coarse  of  his  joaruey  tbe  work  of  bis  predecessors.    Hi.s  travels 
occupied  from  tbe  20th  of  Jane,  1883,  to  the  23d  of  May,  18S4.    He 
traversed  the  great  Atlas  range  at  several  new  points,  of  which  he  had 
deftermined  the  altitude,  besides  having  jonmejed  for  185  miles  along 
tbe  base  of  the  range,  rectifying  and  simplifying  by  fresh  informaiaon 
the  orography  of  the  country.    Thanks  to  him,  we  now  know  that  trma 
31  miles  on  the  north  and  103  miles  on  the  south  this  commanding 
range  is  flanked  by  parallel  lines  of  elevation,  -wbicb,  as  far  as  our  maps 
were  concerned,  is  quite  a  revelation.     We  learn  from  M.  de  Foncaald 
that  there  is  in  the  north  a  chain  of  moantains  about  185  miles  in  length, 
which  bears  the  names  of  Djebel-Ait-Seri  and  Djebet-Beni-TJaghaSn.     In 
the  south  there  is,  first  of  all,  the  Little  Atlas  (the  Anti-Atlas  on  the 
map  of  Leoz),  and  still  farther  south  tbe  strange  outline  of  the  Djebel- 
Bani  range,  the  name  of  which  we  know  from  the  Babbi  Mardoch^ 
and  which  Lenz  crossed,  but  without  identifying  it.    This  joorney,  ex- 
tendiag  over  five  days  to  the  south  of  Mekn&s,  was  accomplished  1^  H. 
de  Foucauld  in  the  midst  of  warlike  peoples  and  marauding  tribes. 
In  the  month  of  December,  1883,  the  traveller  touched  the  Uftdi  Dhitfa 
to  the  south  of  Tattas.    "  This  river,"  he  says,  "  the  bed  of  which  ia 
nearly  2J  miles  in  breadth,  is  absolutely  dry,  except  during  the  meltuig 
of  the  snow  and  tbe  seasons  of  continnoas  rain.''    Later  on  he  again 
saw  the  river  farther  to  th&  northeast,  in  the  district  of  Mezqnitas 
><  where  this  same  river,  broad  and  with   uninterrupted  stream,  flows 
IJirough  plantations  of  date  palms."    The  itinerary  of  M.  de  Foncaald 
places  that  part  of  tbe  coarse  of  the  UMi  Dhr4'a,  as  indicated  on  Dr. 
BohlPs  map,  quite  one  degree  farther  west.    This  important  corcee- 
tion  should  be  utilized  to  revise  the  itinerary  of  tbe  German  traveUM"- 
Finally,  the  accurate  informatiou  obtained  literally  revolutionizes  our 
previous  geographical  and  political  knowledge  of  Morocco. 
The  death  of  King  Mtesa  ia  confirmed,  but  it  is  believed  that  hia  son 
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will  prove  more  friendly  to  cirilization  than  the  father.    Miramba  in  also 
dead. 

Dr.  A.  Fischer's  brochure,  Mehr  lAcht  im  dunkeln  WelUeil,  reviewed 
in  the  November  issae  of  the  Proceedings  of  the  Royal  Oeographieal 
Society,  contaiDS  a  large  amonnt  of  statistical  informatioo,  through 
the  midst  of  which  mach  valaable  geographical  knowledge  is  ioter- 
woven. 

Lieat  Victor  Qirand,  of  the  French  navy,  has  given  as  {see  Proceed- 
ingB&oyal  Geographical  8ociety,September)adeIineatioi|of  LakeBang- 
weolo,  which  differs  widely  from  that  first  published  by  Dr.  Livingston, 
as  a  comparison  of  his  sketch  with  the  society's  map  of  Eastern  Equa- 
torial Afiloa  will  show.  We  are  indebted  to  the  same  officer  for  having 
traced  the  Loapula  from  where  it  issues  from  the  lake,  as  far  as  Moero 
Hkata.  Equally  interesting  is  the  iaformation  brought  home  by  Herr 
B«ichard  &om  the  copper  country  of  Katanga  and  the  Kingdom  of  Msiri, 
regions  hitherto  known  to  us  only  from  the  vague  re  porta  of  Portuguese 
traders  or  natives.  Lieutenant  Giraud  left  Daro-es- Satam  on  the  19th 
of  December,  1882.  Grossing  iu  succession  U-zaramo,  Khntn,  U-sagara, 
U'behe,  IJ-b^na,  and  the  Livingston  Mountains,  by  routes  differing  in 
manyplaces  from  those  followed  by  bis  predece8sors,he  reached  thenorth- 
em  extremity  of  Lake  Kyassa,  and  thence  ascended  to  Kiwanda  on  the 
"  Stevenson  road."  He  then  turned  off  toward  the  southwest  and  trav- 
elling over  a  wide  plain,  entered  TJ-emba,  the  country  of  B-emba,  whose 
chief  is  Kitim  Kuru,  by  far  the  most  powerful  ruler  whom  the  explorer 
met  with.  Onreaching  Zapana,  Lieutenant  Giraud  sent  bis  caravan  on  to 
Kazembe's  town,  whilst  proceeding  himself  to  the  shores  of  Ijake  Bang- 
weolo.  Tbe  lake,  according  to  this  explorer,  consists  of  a  sheet  of  open 
water  iu  the  north,  apparently  nowhere  more  than  20  feet  in  depth,  and 
of  a  vast  swamp.  Kisi,  the  most  elevated  island,  only  rises  to  a  height 
of  80  feet  The  Laapula  leaves  the  lake  at  Kawende  Point.  The  river 
there  is  about  300  feet  wide  and  15  feet  deep,  its  course  being  well  de- 
fined between  walls  of  gigantic  rushes.  After  about  a  fortnight  spent 
OD  the  river  and  in  forcing  his  way  through  a  lagoon  at  the  back  of  it, 
Lieutenant  Giraud's  progress  was  stopped  by  an  "army*'  sent  against 
him  by  Mere- Mere,  chief  of  Ba-ussi.  He  was  compelled  to  surrender;  but 
alter  remaining  a  prisoner  for  some  time  he  succeeded  in  et^capiug,  made 
hJ8  way  through  the  country  of  the  hostile  Wa-Kisinga,  and  following 
the  Lnapnla  for  some  distance,  he  at  length  rejoined  his  caravan  in 
Kazembe's  town.    Eventually  be  reached  lende  on  the  Taganyika. 

Dr.  Bohm  and  Herr  Beichard  left  the  Belgian  station  of  Mpala,  on 
tbe  Tanganyika,  on  the  1st  of  September,  1883,  and  on  September  27 
they  reached  the  Lnapula,- where  that  river  is  500  feet  wide,  but  not 
navigable,  owing  to  rapids.  They  crossed  into  the  kingdom  of  a  power- 
ful chief,  named  Msiri,  who  subjected  them  to  vexatious  annoyances, 
and  prevented  their  progress  nntU  at  last  Dr.  Bohm  died  on  March  37, 
I8S4,  after  ten  days'  suffering.     Soon  afterward  Herr  Beichard  was  per- 
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mitted  to  start  for  Katanga,  which  be  reached  on  May  27,  and  visited  . 
the  two  copper  mines,  which  he  I'onnd  to  be  exceedingly  rich.  His  at- 
tempt to  trace  the  Lufira  to  its  soorce  was  ftustrated  by  the  hostile 
attitsde  of  the  Wa-ramba,  and  he  was  compelled  to  torn  hack  on  Jane 
2,  when  within  a  few  days  only  of  his  goal.  Owing  to  the  hoatite  atti- 
tude of  Msiri,  and  the  annoyance  conseqnent  thereon,  the  valaable  col- 
lections made  by  Dr.  BSbm  had  to  be  abandoned.  On  November  6, 
1881,  the  Lnapola  was  crossed  once  more,  and  after  another  long  march 
through  a  hostile  ooantry  the  hospitable  station  of  Mpala  was  reached 
again  on  November  30, 1884.  According  to  Herr  Beichard  the  Lnalaba 
ia  the  real  head-stream  of  the  Congo.  Where  he  saw  that  river,  a  short 
distance  above  the  Upembe  Lake,  it  is  1,000  to  1,500  feet  wide,  and  the 
natives  assert  that  it  can  be  navigated  as  far  as  Manymma.  The  Loa- 
pnla,  on  the  other  hand,  has  a  width  of  only  500  feet,  and  forms  unmer- 
oos  rapids  in  its  conrse  tbrongh  the  Mitnmba  Moantaias.  The  Lofira, 
where  crossed,  was  only  150  to  200  feet  wide.  It  forms  two  waterfalls, 
one  in  the  oalt  plain  of  Maacha,  and  another,  Jno,  at  the  head  of  the 
gorge  tbrongh  the  Yiano  Mountains.  The  Joo  falls  are  80  feet  high, 
the  breadth  of  the  river  being  330  feet. 

The  two  Porta  gnese  explorers,  Captain  Capdlo  and  Commander  Ivens, 
who  started  last  year  upon  an  expedition  across  Africa,  eventoally 
reached  Cape  Town  after  a  most  adventurous  joomey.  They  snbae- 
qnently  left  for  Mossamedee,  and  returned  to  Europe  via  the  Congo. 
They  reached  Lisbon  on  the  17th  of  September,  where  they  were  re- 
ceived by  the  King,  and  welcomed  by  en  enthusiastic  demonstration  of 
their  countrymen.  They  have  traversed  a  region  which  no  European 
had  ever  set  foot  in.  Leaving  Mossamedes  in  March,  1884,  with  an  es- 
cort of  one  hundred  and  twenty  men  recmited  along  the  coast  between 
that  place  and  St.  Paul  de  Loando,  they  reached  Qnillimane,  npon  the 
eastern  coast,  to  the  south  of  Mozambique,  in  May,  1885,  after  having 
discovered  the  watershed  whence  the  rivers  of  Central  Africa  flow  north 
and  east  towards  the  sea.  They  travelled  over  4,500  miles  of  territory, 
3,000  miles  of  which  were  previously  unexplored,  and  they  are  said  to 
have  disoovcred  tlie  sources  of  the  Lualaba,  an  affluent  of  the  Congo 
(which  has  been  so  frequently  referred  to  in  recent  geographical  discus- ' 
sions),  as  well  as  those  of  the  Lnapula  and  Chambeze,  the  npper  waters 
of  the  Congo.  They  also  visited  the  copper  region  of  the  Yaranganga 
district,  situated  between  the  Laalaba  and  the  Laapnla  Bivers.  Messrs. 
Capello  and  Ivens  found  the  tse-tse  fly  very  abundant;  sixteen  of  the 
party  died  from  their  bites,  without  counting  cattle  uid  hunting  dogs. 
They  lost,  all  told,  sixty-two  men  in  fifteen  months,  and  were  almost 
exhausted  when  they  reached  ¥et6.  (See  Proceedings  (rf  Boyal  Geo- 
graphical Society,  December,  1885.) 

Mr.  J.  T.  Last  left  England  on  the  2d  of  September,  on  his  way  to 
Zanzibar,  where  be  will  equip  his  party  for  the  expedition  in  which  he  ia 
engaged  nndertheauspjces  of  the  Boyal  Geographical  Society.    He  will 
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proceed  to  the  oonflaenoe  ot  the  BoTuma  aod  L^jendi  Bivers,  fix  the 
longitude  of  the  janction,  and  will  then  establish  himself  awhile  id  the 
Namnli  Hills.  Afler  a  stndy  of  that  region,  Hr.  liaat  will  enter  the 
Taller  of  the  LikngSi,  follow  it  to  the  coast,  and  ttien  follow  the  coast 
to  QaiUimane  or  Angoche. 

Id  a  leport  to  the  British  foreign  ofBoe,  by  Mr.  Laorence  Goodrich, 
Her  BritaDDio  M^esty's  acting  coneol  for  the  Nyasse  district,  dated  Ban- 
daw£,  Lake  Nyassa,  Jane  1, 1885,  he  describes  a  recent  visit  to  the 
ooontry  on  the  west  of  the  lake.  He  refers  principally  to  the  territory 
of  Mnazi,  which  was  Tisited  by  Livingston.  Pnring  his  stay  at  Kasnngo, 
HiuiEi's  town,  130  miles  S8W.  of  Bandaw4,  the  chief  died  and  was 
succeeded  by  hisnephewKatam^.  Mr.  Goodrich  was  well  received  there, 
(henatives  having  that  respect  forthe  English  which  is  always  to  befotmd 
where  Livingston  has  been  the  only  previons  white  visitor.  The  chief 
object  of  the  visit  was  to  inqaire  into  and  endeavor  to  wean  the  ofaieft 
(com  enconraging  the  slave  trade.  The  ooantry  he  passed  throagh  be- 
tween Baodawd  and  Kasnngo  he  found  entirely  aninbabited,  thongh 
aboonding  in  game  of  all  kinds.  Easungo  is  situated  in  the  center  of  a 
large  treeless  plain,  2,258  feet  above  tbe  level  of  Lake  ^Tyassa,  tlie  houses 
being  boilt  around  a  cnrions  conical-shaped  hill  900  feet  above  the  plain. 
The  ebiefs  interviewed  were  anxious  to  see  English  traders  settled  in 
the  country.  Mnazi's  conntiy  is  known  as  the  Maramba  country,  and' 
tbe  people  ue  Wanyasse.  Here  a  very  large  stock  of  ivoiy  is  to  be 
bought — according  to  Mr.  Goodrich,  Eatamd  offered  to  sell  him  a  hun- 
dred tusks.  The  soil  (he  states)  is  good,  and  adapted  for  wheat  grow- 
ing; cattle  thrive  admirably,  and  the  tse-tse  fly  does  not  exist  in  the 
district.  The  plain  aroond  the  base  of  Mount  Easungo  is  4,000  feet 
above  the  sea,  which  altitude  should  insure  a  climate  suited  to  Euro- 
peans.   The  natives  appear  to  be  simple  and  peace-loving. 

Dr.  Hannington,  Bisht^  of  Equatorial  AlMca,  started  with  Mr.  Taylor 
ear^  io  June  to  explore  a  route,  different  irom  that  followed  by  Mr. 
Jos^h  Thomson,  via  Obagga  and  the  Massai  country  to  the  eastern 
shores  of  Victoria  Nyansa.  He  is  of  the  opinion  that  if  this  route  be 
mcB  opened  all  the  caravans  for  Mombasa  to  the  interior  woald  adopt 
it,  «Dd  there  would  be  a  great  saving  of  time  and  distance.  Tbe  bishop 
hae  attached  himself  to  a  Swahali  caravan.  He  hopes  to  touch  Lake 
Xaivasha  and  emtffge  at  Sendega  in  Lower  Kavirondo.  When  last  heard 
from  be  was  working  his  way  through  the  unknown  region  between 
KiKma^tgam  and  Victoria  Nyanza,  and  hoped  to  be  at  Babaga  by  tbe 
«nd  of  the  year.  Since  then  an  unconfirmed  rumor  has  been  received 
to  the  effect  that  he  had  been  taken  a  prisoner  by  tbe  King  of  the  Mo- 
bama,  (1)  who  threatmied  to  pnt  him  to  death.  If  soccessfal,  the  bishop 
TiQ  aooomplish  a  work  of  great  geographic  as  well  as  hnmanitarian 
vahie.     Sir  John  Eirk  was  conaalted,  and  approved  of  the  scheme. 

Dr.  Oacar  Lenz^s  work  on  Timbuktu  appeared  early  in  the  year.  Since 
tben  the  Imperial  Geographical  Society  of  Vienna  has  received  good 
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news  from  the  doctor^B  preBent  African  exploring  expedition,  which  faaci 
paaeed  through  Monrovia,  the  capital  of  Liberia,  and  gone  on  to  the 
Cameroone,  the  oltimate  object  being  to  explore  the  watershed  between 
the  Xile  and  Congo  from  the  west. 

M.  Leon  Oniral  has  sent  to  the  Geographical  Society  at  PariR  a  de- 
scription of  the  west  coast  of  Africa,  aboat  the  moaths  of  the  Sau  Benito 
or  Eyo  and  the  Dote,  7J  miles  farther  eonth.  The  Eyo  is  a  mile  in  width 
at  its  month.  Banks  of  rocks  bar  the  entrance,  bat  the  left  arm  is 
navigable  for  vessels  drawing  two  met«re  of  wat«r.  The  banks  are 
marshy.  M.  Gniral  ascended  it  abont  30  kilometers  to  Iniger,  where 
there  are  falls.  It  has  several  tribataries,  some  of  them  navigable  for 
canoes.  The  Dote  is  a  river  of  little  importance,  with  marshy  banks, 
and  is  about  a  meter  deep  and  40  meters  wide  along  the  lower  part  of  its 
coarse.  It  can  be  ascended  in  a  canoe  for  about  21  miles.  The  com- 
merce of  the  district  concentrates  in  the  village  on  the  right  bank  from 
which  it  takes  its  name.  {See  Proceedings  of  Royal  Geographical  So- 
ciety, December,  1885.) 

In  the  Proceedings  of  the  Boyal  Oeographical  Society  for  February, 
1885,  is  a  long  and  leumed  aitiole  upon  "European  Territorial  Clfums 
on  the  Coast  of  the  Bed  Sea  and  its  Southern  Approaches,"  by  Sir  B. 
W.  Bawson,  than  whom,  perhaps,  no  one  is  better  fitted  to  discuss  this 
subject,  which  is  of  great  historical  as  well  as  geographical  importaooe. 

Mr.  E.  H.  Bichards,  an  American  missionary,  has  joamcyed  from  In- 
hambaue  to  the  Limpopo,  throngb  a  region  which  is  at  present  a  blank 
on  oar  maps.    The  Bombom  Biver  forms  the  western  boundary  of  the 
Portnguese  province,  and  drains  a  large  area  of  western  Inhambane,  as 
well  as  the  eastern  slope  of  the  Makwakwa  Ridge  to  the  west.     The 
country  west  of  this  ridge  is  semi-deserted,  in  consequence  of  the  raids 
of  tJmzila's  soldiers.    From  the  Makwakwa  Bidge  (o  the  Limik>pa  is 
level  land.    The  Ama-gwnza,  or  people  of  Umzila,  inhabit  or  control  the 
country  from  the  Zambesi  to  the  Limpopo,  and  with  the  exception  of 
the  Portuguese  possessions  of  ChUnan  and  Inbambane,  fh>m  the  sea  in 
the  east  to  the  Matabele  coantry  on  the  west.    In  a  second  jonrney  Mr. 
Richards,  besides  visiting  &  large  and  hitherto  antravelted  area,  was 
snccessful  in  reaching  Baleni.    He  left  Detagoa  Bay  on  foot,  attended 
only  by  a  Zuln  convert  and  three  porters.    The  Eomati  Biver,  20O  yards 
vide,  30  feet  deep,  was  crossed  in  a  "  dngonf  canoe,  and  its  coarse  fol- 
lowed for  several  days ;  the  river  was  then  left  and  a  series  of  thirteeo 
lakes  passed.    Though  there  was  no  connectiDg  stream  at  that  season, 
the  natives  call  this  string  of  lakes  the  Lipnta  Biver,  but  there  are  often 
hills  and  bushy  districts  between  the  lakes.    Emerging  from  t^e  baah 
close  to  the  Limpopo  Biver,  they  found  themselves  at  Baleni.      Elerda 
of  cattle  wero  visible  in  every  direction  and  clusters  of  small  hatis  wera 
very  nnmeroas.     Manjobo  or  Manjova,  the  raling  chief,  has  sevexal 
kraals  on  the  west  and  oneonthe  east  side  of  the  river,  which  here  huh 
through  a  low  flat  plain  of  indurated  allnvlnm  as  hard  as  marl>le.     IIm 
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river  banks  are  aboat  two  yards  bigb,  the  stream  being  abont  16  feet 
deep  and  200  yards  wide.  Maiyobo's  kraal  on  tbe  east  side  is  called 
^ikontweni,  "the  place  where  the  spear  is  stack  in  the  ground."  The 
kiaal  of  tbe  Chobbas,  or  Machappas,  is  on  the  Limpopo,  aboat  12  miles  < 
north  of  the  Sbangan  Biver,  which  eaters  tbe  former  from  the  eastward, 
and  is  otherwise  known  as  the  Laize  or  Mitti  Biver.  From  a  bill  jast 
eastward  of  the  Sbangan,  the  plain  of  Baleni  could  be  seen  extending 
'SW.  and  S£.  as  far  as  the  eye  conld  reach,  and  about  25  miles  in  width. 
In  tbe  rainy  season  tbe  plain  is  an  immense  pool  or  lake,  and  all  the 
kraals  are  deserted  for  several  months.  Tbe  Shangan  is  salt,  bat  good 
vat«r  can  be  had  by  digging.  The  people  call  themeelves  Ama  Sban- 
.gani,  and  all  adults  speak  more  or  less  Zulu,  which  is  the  language  of 
the  "oonrt."  Tbence  to  Inbambane,  took  nine  days  through  a  most 
popnloos  conntry.  Bingwana,  a  kraal  of  about  5,000  inhabitants,  is 
oboDt  fonr  days  irom  Inhaml}ane,on  tbe  river  of  the  same  name,  a  deep 
bat  narrow  stream  abounding  in  sea-cows.  The  route  was  considerably 
south  of  tbe  one  taken  In  1884. 

Tbe  Dutch  exploring  expedition  into  Portuguese  West  Afiica  has  been 
w  unfortnnate  as  to  lose  its  leader,  young  Mr.  T>.  D.  Yeth,  who  died 
from  disease  on  May  19, 1885,  in  camp  on  the  banks  of  the  E^a-Kanga 
JBirer,  betwe«i  Benguella  and  Humpata. 

Id  tbe  October  number  of  Petermann's  Mittiieilungen,  is  tbe  first  part 
at  an  acconnt  of  the  journey  of  tbe  Austrian  explorers,  Drs.  Paulitachke 
and  Ton  Hardegger,  to  Harar,  by  the  former.  It  is  accompanied  by  a 
map  of  the  districts  traversed.  Tbe  conclnding  papers  appear  in  tbe 
December  number,  in  which  will  also  be  fbund  an  accoant  and  map  of 
Mengefa  second  journey  in  SomaU-Iand. 

A  freeh  expedition  in  Somali-land  has  been  undertaken  by  F.  L.  and 
W,  D.  James,  who  write  from  Berbers  that  they  intend  to  traverse  tbe 
Habr  Oerhajis'  country  to  Ijebiholii,  wbence  five  days  over  the  desert 
wfl]  bring  them  to  Ogaden. 

The  chief  geographical  societies  in  Germany  have  resolved  to  erect 
a  fflonninent  to  tbe  laje  Dr.  Kacbtigal,  who  died  April  24,  on  board  the 
Oennan  gunboat "  MSwe '',  off  the  west  coast  of  Africa,  on  Cape  Palmas, 
where  be  lies  buried.  It  is  intended  to  have  it  so  large  that  it  will  serve 
•8  a  landmark  to  seamen. 

The  work  done  by  Lieutenant  Wissmann,  in  his  exploration  of  tbe 
ffiinffil  Biver,  tbe  great  southern  tribatary  of  tbe  Congo,  is  second  in 
ifflpcHisnce  only  to  the  discovery  of  tbe  Congo  itself.  It  will  seriously 
nodify  the  coi^ectural  geography  of  that  portion  of  Africa.  He  found 
the  river  to  be  of  immense  volume,  and  navigable  from  its  junctioo  with 
&e  Ijaloa.  He  found  tbe  Sankora  and  the  Lubilash  to  be  one  river 
vhicb  instead  of  flowing  northward  to  the  Congo,  turns  westward  and 
joiD8  the  Kassfu.  As  it  ^preaches  the  Congo  the  Kassai  receives  the 
great  Koango,  and  enters  the  main  river  by  tbe  Kwamontb,  after  re- 
ttiving  the  water  of  Lake  Leopold.    Thus  the  river  which  on  Stanley's 
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laat  map  joins  the  Congo  west  of  Stanley  Falls,  caonot  be  the  Lnbilaah,  ' 
aad  moreover  mnst  be  of  do  great  length.  This  discovery  of  Lieatenaut  | 
WiasmaQD,  along  with  that  of  the  Mobangi  by  Mr.  Grenfell,  greatly  in-  ' 
creases  the  navigable  waterway  of  the  Oongo  system.  I 

Besides  much  good  detail  work  done  by  the  Bev.  G.  Grenfell  on  the  ! 
Congo,  he  with  Bev.  T.  J.  Comber,  has  recently  explored  the  Mobaufi,  i 
which  enters  the  right  bank  of  the  Congo,  forming  s  great  delta,  be-  I 
tweeu  26'  and  42'  south  latitude,  nearly  opposite  Equator  Station,  and  i 
is  probably  its  greatest  tributaiy.  Mr.  Grenfell  ascended  the  Mobangi 
on  a  mean  course  of  north  by  east  from  the  equator  to  4°  SO*  north  lati- 
tude, and  left  it  still  an  open  waterway.  At  4<^  23'  north,  joat  below 
the  second  rapids,  he  found  it  673  yards  wide;  at  no  point  lower  was 
it  less  in  width.  Its  mean  depth  is  25  feet,  and  its  current  not  more  than 
80  to  100  feet  per  minute.  From  Mr.  Grenfell's  notes  it  would  seem  that 
this  river  is  navigable  the  whole  way  from  the  Oongo  to  i°  Sff  north,  a 
distance  of  probably  400  to  450  miles,  taking  account  of  the  bends. 
His  opinion  and  that  of  his  Congo  colleagues  seems  to  be  that  the  Mo- 
bangi is  probably  the  lower  part  of  the  Welle,  a  river  whose  eourse  is 
one  of  the  unsolved  problems  of  African  geography ;  but  this  opinion 
is  scarcely  sustained  by  the  knowledge  we  now  have  of  the  region. 
Arguing  from  analogy,  we  should  oonclnde  that  the  source  of  the  Mo- 
bangi does  not  He  east  of  20°  east  longitnde,  and  applying  the  meas- 
urements to  Stanley's  map,  the  watershed  falls  jnst  on  the  line  thereon 
suggested.  The  distance  in  a  direct  line  fcom  the  ultimate  point  reached 
by  Mr.  Grenfell  to  the  last-known  point  on  the  Welle  is  540  miles, 
and  to  the  source  of  the  Welle  some  900  miles.  It  appears  then  to  be 
practically  impossible  for  this  river  (of  less  than  the  tbiid  of  a  mile  in 
width),  to  carry  off  the  water  of  the  Welle  Basin;  and  Mr.  Stanley's 
suggestion,  that  the  Bujere  (wrongly  called  the  Aruwimi)  is  the  outlet 
of  Uie  Welle  is  rather  strengthened  than  otherwise  by  this  latest,  and 
certainly  not  least  important,  contribution  to  our  knowledge  of  the 
mighty  Congo. 

The  Portuguese  possess  a  tract  of  land  on  the  northern  bank  of  the 
Congo,  extending  from  Cape  Lembo,  south  of  Eabinda  Bay,  to  Maesab^ 
and  extending  inland  30  or  40  miles  so  as  to  contain  Kabinda,  Molombo, 
Landana,  and  Massab6. 

The  whole  of  the  valley  of  the  Kwiln,  where  the  International  Aasocia- 
tJou  bad  eighteen  stations,  is  ceded  to  France.  M.  de  Brazza,  recently 
returned  &om  Africa,  reports  most  satisfactorily  firom  the  French  Poesee- 
sions  on  the  Congo ;  his  reports  are  so  late  as  October  13, 1885. 

The  limits  of  the  new  "  Kingdom  of  the  Congo,"  as  recognised  by  HtM 
Berlin  Conference,  appear  to  be  as  follows:  On  the  Atlantic  seaboard, 
&0D1  Banana  point  to  Oab4  (5'='  45'  south  latitude),  then  by  oue  paraUd 
of  Gab6  to  the  meridian  of  Fonta  da  Lenha,  by  this  meridian  north  to 
the  Obiloango,  thence  to  the  source  of  that  river,  thence  to  the  Mtomba- 
Mataoa  falls  of  the  Congo,  leaving  to  the  French  the  station  of  Mbooo, 
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bat  reserring  Mocambi  aad  MaoyaDga,  theoce  along  tlie  Oongo  to  its 
oonflaenoe  with  the  Bftmba  beyond  the  eqnator,  vheie  the  bonndury 
miLQiag  nortliwesC  remaine  to  be  determined.  The  soatbern  frontier 
follows  the  Congo  fcom  Banana  to  a  point  a  little  above  Nokki,  the  south 
bonk  belonging  to  Portugal,  thence  on  the  parallel  of  iNokki  to  the 
Eoango,  along  this  river  to  about  9°  south  latitude,  and  thence  in  a 
diagonal  line  across  the  continent  to  Lake  Bangweolo.  Bastward  the 
boundary  coincides  with  the  west  coasts  of  Lakes  Bangweolo,  Tuigan- 
yika,  Muta-Nzighe,  and  Albert  Xyauza.  Within  these  limits  the  new 
state  will  have  an  approximate  area  of  1,000,000  eqnare  miles,  and  a 
population  of  probably  40,000,000,  mostly  of  B^ita  speech  and  I^egro 
or  i^egioid  stock. 

The  council  of  the  Boyal  Geographical  Society,  at  its  meeting  of  June 
22,  unanimously  passed  a  vote  of  cohgratolation  to  the  King  of  the 
Belgians  on  the  success  which  has  attended  his  work  of  exploration  and  . 
dvilixation  in  tropical  AMca.  The  resolution  was  as  follows :  '*That 
the  thanks  of  the  council  be  eonveyed  to  King  Leopold  U,  the  King  of  ' 
the  Belgians,  for  the  interest  taken  by  His  Majesty  in  the  exploration  of 
Africa,  and  respectful  oongratnlations  on  the  signal  success  which  has 
attended  the  schemes  promoted  by  His  M^esty's  wisdom  and  muuifl- 
cence."  In  acknowledging  this  communication  officially,  His  Majesty 
expressed  his  great  satisfiMJtion  at  knowing  that  his  efforts  to  introdace 
drilizatton  into  the  heatrt  of  Aidca  are  appreciated  by  such  high  and 
competent  authority. 

BuUatm  No.  3, 1886,  of  the  Boyal  Geographical  Society  of  Belgium, 
cooitainB  a  paper  by  the  seoretaiy  on  the  Congo  qneation,  describing 
the  explorations  made  in  the  basin  between  1485  and  1877,  the  founda- 
tion of  the  International  Association,  the  creation  of  the  Free  State,  and 
finally  a  description  of  the  basin. 

Volnme  Tni,  Ko.  3,  of  the  QeograpkUehe  Blatter,  published  by  the 
Bremen  Geographical  Society,  contains  a  similar  paper  by  Br.  Oppel, 
deling  with  the  scientiflc  and  economical  importance  of  this  district. 
The  paper  is  divided  into  two  main  sections :  (1)  The  discovery  and  in- 
vestigation of  the  Congo  (a)  between  1481  and  1872,  {b)  the  systematic 
exploration  since  1872 ;  (2)  the  extent  and  boundaries,  geology,  &c,  of 
the  Congo  region.  While  surprisingly  alike  in  general  features,  these 
two  papers  are  by  no  means  coincident,  since  both  show  independent 
thought  and  preparation,  and  indeed  treat  the  same  sabjeot  from  quite 
dilEBrent  standpoints. 

Sdatee  for  August  23, 1886,  contains  an  excellent  map  of  the  Oongo 
Baain,  reproduced  by  permission  of  Harper  &  Brothers. 

Among  the  recent  scientific  missions  ordered  by  the  French  minister 

of  pablic  insf^motiou  is  that  under  Lieutenant  Falat,  to  explore  the 

roate  firom  Senegal  to  Algeria  by  Uedina,  Timbnctoo,  Mabrook,  and 

theTooftfc. 

^miii  has  recently  acquired  considerable  territory  in  Africa,  com* 
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prising  the  west  coast  of  the  Sahara  between  Cape  Bogodor  (20°  V  uorth) 
and  Cape  Blanco  (20°  46'  north),  both  incladed ;  and  in  the  Qolf  of 
Oninea,  the  coast  line  from  the  Mnni  River,  which  forms  the  northern 
boundary  of  the  French  possessions  on  the  G-aboon,  to  the  Bio  Compo 
(0°  43'  t«  2°  41'  north).  Sis  stations  have  already  been  established  on 
the  Sahara  coast,  and  all  points  giving  access  to  shipping  will  be  per* 
manently  occupied.  Old  treaties  with  the  chiefs  on  the  Bio  Benito 
have  been  renewed,  with  a  view  to  prevent  the  threatened  advance  of 
the  French  in  that  direction. 

The  coudnctor  of  the  Cartographic  Institnte,  Hambnrg,  Herr  L. 
Friedrichsen,  writes  thus  concerning  the  limits  of  the  Oermao  posses- 
sions in  West  Africa;  "The  Mahiu  district,  on  the  Golf  of  Benin,  be- 
tween LagoB  and  the  mouth  of  the  Niger,  settled  by  the  Hamburg  firm 
of  G.  L.  Gaiser,  has  not  yet  been  placed  nnder  German  protection.  The 
coast  from  tTaboo  to  Old  Calabar  will,  io  my  opinion,  be  in  fiitnre  re- 
garded as  under  British  protection,  but  has  not  hitherto  been  officially 
placed  under  any  European  power.  The  frontier  of  the  German  Cam* 
eroou  begiua  with  the  Ethiopian  cataract  on  the  Great  Biver,  lying  ttom 
there  in  a  southwesterly  direction  to  the  sources  of  the  Bio  d^  Bey, 
following  the  right  bank  of  this  river  to  the  coast,  then  the  cpast  line 
in  a  southeasterly  direction  to  the  river  Behuwe,  excluding  the  town  and 
neighborhood  of  Yictona  as  British,  as  well  as  the  island  of  Malimba. 
The  latter,  as  well  as  the  whole  coast  from  the  river  Behuwe  to  Oambe- 
gnmbe,  is  not  described  by  me  in  the  commissions  of  foreign  officials  as 
without  arnler,butasatraot  on  which  the  actual  raising  of  the  German 
flag  is  yet  the  subject  of  diplomatic  treaty.  The  German  protectorate 
in  Southwest  Africa  begins  with  18<3  south  latitade,  not  with  Oape  Frio." 

Dr.  Ballay,  in  an  address  on  the  new  possessions  of  France  io  Africa, 
sums  up  by  saying  that  while  the  Ogow^  can  never  be  rendered  navi- 
gable, it  can  at  least  be  made  useful  for  bateanz.  Its  basin  is  natarally 
fertile  and  rich  in  resources.  On  the  other  hand,  the  country  extend- 
ing from  this  basin  to  the  Congo  is  generally  sterile.  There  is  little  to 
hope  for  from  this  region,  bat  it  Is  the  beginning  of  the  practicable 
route  for  reaching  the  trade  of  the  upper  region,  which  has  iobabitants 
of  intelligence  and  thrift.  The  protectorate  of  France  now  exteads 
along  the  whole  north  coast  of  the  Gulf  of  Tadjura  as  far  as  Bafar- Aaeal, 
and  M.  Caspari  states  that  the  relations  of  France  with  the  DanakUa 
are  cordial.  Obock  is  at  least  a  safe  and  easily  accessible  harbor,  and 
the  abnndance  of  water  renders  possible  tbe  cultivation  of  vegetables. 

The  fifth  expedition  of  the  Belgian  International  African  Asaociatioo, 
which  started  with  a  view  of  connecting  by  a  chain  of  stations  the  east 
coast  with  the  interior  basin,  has  returned,  the  expense  proving  too 
great  to  render  the  project  profitable.  The  efforts  of  tbe  associa,taon  at 
present  will  probably  be  confined  to  the  Congo  watershed. 

Some  Swedish  merchants  have  purchased  in  the  Mass^a  ooontiy. 
in  the  Oameroons,  some  20  square  miles  of  land,  on  which  tbe  Swed- 
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ish  flag  was  hoisted  with  proper  boDors  Bome  months  ago.  The;  state 
that  had  they  been  so  empowered  b;  Ae  Swedish  GoTemment,  on  land- 
ing two  years  ago,  they  coald  have  taken  possesBion  of  the  coontry  from 
Boto,  near  Victoria,  to  Rio  del  Bey,  one  of  the  richest  tracts  of  land  on 
the  west  coast  of  Africa.    At  present  they  trade  at  their  own  risk. 

The  Swedish  Society  of  Anthropology  and  Geography  has  commia- 
BioDed  Barou  Schwerin,  professor  of  geography  at  the  University  of 
Lund,  to  proceed  to  the  Congo  on  a  scientific  expedition,  the  chief  ob- 
jects being  ta  make  geographical,  meteorologies,  botanical,  and  zoolog- 
ical Htadies  in  the  new  state,  and  to  collect  ethnographical  objects. 
Barons  Nordenskjold  and  Dickson  hare  lent  the  expedition  a  number  of 
valuable  iustramenta. 

The  Bulletin  of  the  Italian  Geographical  Society  for  September  con- 
tains extracts  from' the  onpnbltshed  joarnals  of  Pellegrino  Matteucci, 
the  African  traveller.  These  have  been  edited  by  Delia  Yedova,  and 
are  illnstrat«d  by  a  map  showing  the  itinerary,  and  also  the  rootes  of 
\achtigal  and  Bohlfs.  Matteacci'e  journey,  one  of  the  most  remarkable 
on  record,  extending  from  the  Bed  Sea  at  Snakim  to  Lake  Ohad,  and 
thence  to  the  Niger  and  the  Golf  of  Guinea,  has  hardly  attracted  the 
attention  it  deserves,  chiefly  perhaps  on  account  of  the  early  death  of 
this  promising  and  brilliant  explorer. 

The  roll  of  geographical  jonmals  is  increased  by  one.  The  Floren- 
tine section  of  the  Italian  African  Society  has  been  anthorized  by  the 
central  coancil  and  treasurer  to  issne  a  bulletin.  It  is  intended  to  be 
partly  eclectic,  presenting  geographical  and  especially  AMcan  news  to 
its  readers,  and  to  be  particolarly  the  official  record  of  the  proceedings 
of  the  section. 

ABU. 

At  the  June  meeting  of  the  Geographical  Society  of  Paris,  Baron 
BeDoist-M6chin  described  a  recent  jonmey  in  the  Merv  oasis.  This  was 
a  contiuoation  of  previous  commonicatioos  to  the  society  of  the  great 
jonmey  made  by  the  baron  and  some  companions  from  Peking,  through 
Kirin  to  Ninguto,  and  thence  along  the  Tinmen  to  Yladivostock.  The 
jooTDey  the  whole  way  was  along  the  Oorean  frontier.  From  Yladivo- 
stock the  travellers  proceeded  to  Tomsk,  thence  to  Samarkand,  through 
Karsbi  to  Bokhara,  to  the  Amou-Darya  at  Chaijnl,  down  that  river  to 
Petro-AJe:candrovsk,  thence  to  Khiva,  and  lastly  a(sro88  the  Kara-Eum. 
10  Mero,  Sarakho,  and  Meshed.  The  detailed  narrative  (with  maps)  is 
given  in  the  bulletin  of  the  society.  At  the  same  meetiug  M.  de  Saint- 
Pol-Lias  presented  a  map  of  the  upper  course  of  the  Bed  Biver,  pre- 
pared by  the  Aoamites.  Another  map  of  importance  is  that  of  tho 
navigable  water-ways  of  Sonthern  India-China,  prepared  by  M.  BueEf, 
vho  has  established  a  company  for  navigating  those  waters. 

Herr  Glaser,  the  Arabian  traveller,  has  returned  to  Arabia  to  resume 
hit  explorations.    This  second  journey  is  to  be  mainly  geographical, 


560  SCIENTIFIC  BECOKD  FOB  188S. 

bat  arobsBology  will  also  receive  attentioD.  Besides  visits  to  Marib  and 
y^jdran,  Herr  Olaser  contemplates  a  long  Journey  throagli  tbe  interior 
frov  Hadramant  to  Omaon,  and  a  second  across  9onth  Arabia. 

In  8ei«nee,  Joly  3,  18S5,  is  an  excellent  epitome  of  an  article  on 
"  Boates  into  the  interior  of  Western  Ohina,"  whicli  originally  appealed 
in  Science  et  Natwre.  The  two  Chinese  rivers  (Sikiang,  or  Canton  Biver, 
and  Song  Ka)  most  for  the  present  be  considered  as  impracticable  for 
oommercial  purposes,  not  precisely  on  account  offthe  natoral  obstacles 
to  be  overcome,  but  because  for  a  long  time  the  Celestial  Empire  will  be 
more  or  less  impenetrable  and  dangerous  for  Enropeans:  and,  on  tlie 
other  band,  t^e  course  of  the  Me-Kong  is  too  long  and  too  billy.  The 
Toates  which  traverse  the  bed  of  the  Brahmapootra  and  the  valley  of  the 
Irrawaddi  present  almost  insuperable  difficnlties.  The  route  of  the 
Salmeu  is  most  attractive,  but  it  shonld  not  be  forgotten  that  besides 
its  length  it  must  cross  two  water  sheds,  one  of  which  at  least  is  very 
difKcult,  and  must  ascend  the  Me-Kong  for  a  very  long  distance.  The 
lonte  by  the  Bed  Biver  remains:  this  is  not  particularly  accessible;  bat 
to  establish  communication  with  Ynnnao  and  Szchnen  some  obstacles 
most  be  surmounted,  and  this  is  the  course  which  offers  fewest  of  tiiem. 

Mr.  Holt  3.  Hallett  has  finished  bis  reconnaissance  for  railway  roates 
in  India-China,  and  the  narrative  of  his  journey,  while  not  furnishing 
anything  absolutely  new,  serves  to  enlarge  oar  knowledge  of  the  geog- 
raphy of  that  interesting  region. 

The  chief  paper  in  the  May  issne  of  the  Proceedings  of  the  Boyal 
Geographical  Society  is  upon  the  disputed  guestiou  of  the  sooioes  of 
the  Irrawaddi.  As  no  one  has  yet  followed  the  Sanpo  from  13iibet 
downward,  it  is  still  unproved  whether  it  enters  tbe  Irrawaddi  or  ibs 
Brahmapootra.  Mr.  Bobert  Ch>Tdon  opposes  the  commonly  received  idea 
by  advocating  the  Irrawaddi  view,  and  gives  sis  substantial  reasoos  for 
his  belief.  General  J.  T.  Walker,  differing  i^m  Mr.  Gordon,  attacked 
the  weakest  point  in  his  paper,  that  in  wbicb  he  thinks  that  the  Zaynl 
Ohn  may  prove  to  be  an  afSnent  of  the  Irrawaddi. 

Colonel  Woodtborpe  has  just  completed  a  journey  through  the  Sing- 
pho,  or  Sanpo  country.  He  penetrated  into  tiie  land  of  tbe  Borkhamp- 
tis,  on  the  Northern  Irrawaddi,  where  no  traveller  is  believed  to  have 
been  since  Lientenant  Wilcox's  tour  in  1828.  The  Irrawaddi  is  on- 
navigable  at  Pedao. 

A  writer  who  has  just  travelled  widely  through  Tonqnin  and  Soatliesn 
Chiua  describes  in  a  recent  number  of  the  B^iAlique  Fran^aite  tba 
ronte  from  Lao-Kai,  on  the  Bed  Biver-,  to  Meng-tsze  in  Yunnan,  Pee- 
mising  that  the  river  from  tbe  moutb  to  Lao-Kai  on  tbe  Tonqoin  bfwSer 
is  tolerably  welt  known,  he  refers  to  the  varions  routes  for  gvttuig^  into 
Southwestern  China,  but  is  far  from  enthusiastic  about  any  of  thoHu 
although  he  tbinks  tiiat  France  in  Tonqnin  has  as  much  ehanoe  ef  get- 
ting Uie  China  trade  as  fuiy  of  her  rivals  in  the  south.  TfaewritittrtlMft 
describes  the  route  along  the  river  fh)m  Lao-Kai  to  Manhao,  tike  hmA 
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of  tbe  Bed  River  iiavigation.'  From  tbie  point  the  road  to  the  plateau 
of  TaDoau  is  said  to  be  noDDtainons  and  difBcnlt  in  the  extreme.  The 
article  is  of  special  value  at  this  time,  vben  the  commercial  geography 
of  Soatheaetem  Asia  promises  bo  mach  of  importance. 

The  jonmeys  of  Dr.  ITeis  in  Central  Taos  (more  than  3,000  milea] 
bave  resulted  iu  a  vast  amount  of  information  regarding  the  commeroi^ 
routes  of  the  western  basin  of  the  Me-Koug,  the  anthropology  and  eth- 
nology of  the  Laos  and  the  Khas,  and  the  social,  commercial,  and  politi- 
cal condition  of  the  regions  visited. 

In  a  recent  consular  report  &om  Siam,  Mr.  Archer  gives  an  acconnt 
of  his  jonmey  into  the  province  of  Kabin,  which  lies  on  the  eastern 
side  of  the  Siamese  delta,  at  the  foot  of  the  mountains  separating  the 
Himam  Valley  icom  the  Me-Eong.  He  gives  some  very  interesting  notes 
on  the  tittle-known  Laos. 

The  Government  of  India  has  conferred  the  title  of  BaJ  Bahadoor 
and  a  grant  in  perpetuity  of  a  rent-ti^  village  in  Oude  on  Pundit  Ei- 
shen  Singh  MOwal,  an  employ^  of  the  snrvey  department,  who  is  well 
known  to  all  geographers  for  bis  esplorations  in  Thibet,  which  have 
been  published  over  the  initials  ''A.  K." 

Colonels  Lockhart  and  Woodtborpe  have  been  sent  with  a  party  to 
Qilgbit,  and  it  is  intended  that  full  surveys  of  the  region  lying  to  the 
northwest  of  Kashmir  shall  be  executed.  Several  passes  of  no  great 
difficulty  lead  toward  the  Bussian  possessions,  wbicb  here  approach 
British  India  closely.  This  mission  is  expected  to  largely  increase  onr 
knowledge  of  the  country  toward  the  upper  waters  of  the  Oxns.  Dan- 
ileff,  in  examining  this  river,  has  found  what  he  reports  to  be  the  point 
of  its  ancient  bifurcation  into  the  Amu  Daria  and  the  Uzboi. 

Sir  Henry  Bawlioson  has  added  considerable  to  onr  knowledge  of  the 
Badghis  district,  in  Korthem  Afghanistan,  north  of  the  watershed  of 
the  Herat  Valley.  The  September  issue  of  the  Proceedings  of  the 
Boyal  Geographical  Society  contains  a  map  of  the  territory  about  the 
Hari-Bud  and  Mnrghab  Bivers,  incladiog  the  Badghis — the  district 
the  possession  of  which  is  now  in  dispute  between  Bussia  on  the  one 
hand,  and  Afghanistan  and  England  on  the  other.  The  Ameriean 
IfiUuraliat  for  December,  1S86,  contains  an  interesting  acconnt  of  this 
section,  and  a  concise  history  of  the  Carolines. 

I7p  to  July,  1885,  the  Afghan  Frontier.  Commission  had  worked  through 
dutricts  already  explored  more  or  less  in  recent  times,  either  by  the 
Bnasians  or  others.  Since  then  comparatively  new  ground  has  been 
brofeeo,  from  which  much  of  great  geographical  interest  may  be  con- 
fidently expected.  -  One  Very  important  matter  has  been  accompUahed, 
i  e.,  tbe  exact  determination  by  Captain  Gore  of -the  longitude  of  the 
great  dome  at  Maahhad,  longitude  69°  35'  62".  3,  latitude  36°  17'  42". 
Thfi  result  shows  an  apparent  error  of  only  eleven  seconds  in  longitude 
M  tbe  eod  of  a  long  line  of  more  than  1,000  miles  of  survey  &om  India. 
O^itain  Talbst  has  started  to  carry  on  triangulation  to  the  head  of 
H.  Mia.  ir> 3«         '  Otwic 
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Hfui  Bud,  with  permisBion  to  proceed  as  Du  as  Danlatyar.  A  native 
sorvej-or  has  started  soatbward  across  the  many  apparently  paiaUel 
ranges  (quite  unlike  anything  shown  at  present  on  oor  maps)  between 
the  Upper  Hari-Bud  and  Oanr,  or  Zarni.  Another  native  surveyor  hag. 
started  for  the  Upper  Murghab  and  Ferozkohi  country  to  surrey  tlie 
direct  pontes  to  Mannana  from  Obeh,  across  the  Baud-i-TnrkestaD. 

Lieut.  Col.  H,  C.  B.  Tanner,  S.  C,  deputy-saperintendent  of  the  survey 
of  India,  in  charge  of  Darjeeling  and  Nepaul  boundary  surveys,  makes 
some  exceedingly  interesting  communications  on  the  Himalayan  snow 
peaks. 

An  account  of  M.  Potanin's  journey  from  Peking  to  Lang-teheoo,  in 
1884,  was  given  in  the  Bnssian  Izveatia.    The  country  between  the  Tel- 
low  Biver  and  Boro-balgasun  is  covered  with  sand,  rarely  moving  sand, 
bnt  barkhana  fortified  by  a  growth  of  shiapyk,  a  species  of  Artemesia, 
with  bushes  of  eavagana  in  the  cavities  between.    Water  is  plentiM. 
The  dry  grounds  between  the  s^nds  are  covered  with  steppe  vegeta- 
tion, and  sairazin,  millet,  and  hemp  are  grown  there.    The  Ortbons  in- 
habit this  region.    Boro-balgasun  was  once  a  town,  but  now  contains  only 
a/ew  huts  within  its  ruined  walla.    At  Edjin-Khoro,  on  the  Tchamb- 
Kak  Biver,  are  two  tents,  in  which  the  bones  of  Zeugbis  Kbao  are  said 
to  be  preserved.    After  leaving  Boro-balgasun,  the  expedition  visited 
the  salt  lake  Baga-Shikye  and  passed  over  an  almost  uninhabited  re- 
gion, with  ruins  of  Mussulman  vUIages,  destroyed  when  the  last  insur- 
rection was  put  down.    Lin-toheon,  ou  the  Hoang-ho,  is  snrronnded  by 
fruit  gardens,  and  for  50  miles  south  of  it  numerous  villages  extend 
along  a  canal  which  runs  parallel  to  the  Hoang-ho.    This  richness  in  of 
recent  origin,  for  the  whole  region  bears  traces  of  tiie  desolation  wrooght 
by  the  Chinese  after  the  suppression  of  the  insurrection  of  which  the 
town  of  Tsin-tsipon  was  the  center.    South  of  this  town  M.  Potania  left 
the  Hoang-ho  and  crossed  the  series  of  flat  ridges,  which  rise  from  6,O00 
to  7,000  feet  above  the  sea,  and  are  covered  with  loess  to  athickuess  of 
200  to  300  feet.    The  sandstone  of  these  hills  contains  some  beds  of 
salt.    The  loess  covers  the  whole  country  from  Piug-yang-sia  to  Liaiig' 
toheou,  which  is  a  great  city,  picturesquely  built  on  the  right  btui^  of 
the  Hoang-ho,  at  the  foot  of  a  mountain.    The  population  is  of  Turkish 
origin,  and  although  it  has  assumed  Cbinese  customs,  it  keeps  its  ICoa- 
solman  religion.    The  latest  ne.ws  from  this  expedition  was  dated.  San- 
chnan,  January  25, 1385.    It  had  gone  up  the  Hoang-ho  and  event- 
ually reached  the  coLflnenoe  of  the  Tchitai  with  the  Yellow  River.     M. 
Berezovsky  bad  left  the  expedition  and  token  another  route.  vi&  Hoy> 
syan.     He  proposes  to  join  MM.  Potanin  and'Skasi  on  their  way  to  tlkB 
south. 

Colonel  Prejevalsky  has  discovered  three  peaks,  each  over  20,000  fbQt 
high,  in  the  middle  range  of  the  Kueu-lun.  He  has  given  them  tktt 
uames  of  Muscovite,  Columbus,  and  Enigmatical.  The  moat  elevaaoA 
point  of  the  first  named  is  Mount  Kremlin ;  of  the  second  Mount  I>jinrt* 
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and  of  the  third,  the  crown  of  MoDomachas.  The  plateaa  skirtang  the 
middle  Kaen-lan  has  an  average  height  of  4,000  feet.  It  appears  from 
a  telegram  from  Colonel  Frejevalsky,  dated  Osb,  Aagnst  31,  tliat  this  in- 
trepid explorer  has  again  failed  to  penetrate  into  Thibet  over  the  Keria 
MonntaiDS,  in  consequence  of  the  strennous  opposition  of  the  Chinese, 
who  barricaded  all  the  available  highways  with  stones  and  destroyed  the 
bridges.  The  Invalids  £««««  pablishes  tbefollowiDgtelegramfirom  Col- 
onel Frejevalsky  from  Piahpet,  bnt  dated  Karakol  2d  (new  style  14th) 
November :  "  Uur  voyage  has  ended  happily  and  with  most  enoonraging 
scientific  resnlts."  (See  Proceedings  of  t^e  Boyal  Geographical  So^at^ 
for  December,  1885.) 

Dr.  Z^landt  has  finished  bis  work  on  the  Eargiz,  which  will  soon  be 
published  by  the  West  Siberian  section  of  the  Imperial  Geographical 
Society. 

A  parliamentary  bine  book  (Corea  No.  3,  1885),  lately  published,  con- 
tains the  report  of  a  journey  made  by  Mr.  Carles  the  vice-consul  at  Sdol, 
from  that  place  to  Phy5ng  Kang,  where  some  gold  mines  exist.  The 
review  of  this  in  Nature,  August  27,  shows  that  it  contains  mach  of 
geographical  interest. 

Mr.  Gardner,  British  consul  at  Newchwang,  China,  publishes  with  his 
«innal  trade  report  this  year  (China,  No.  6, 1885)  a  moat  interesting  ac- 
count of  bis  consular  district,  which  embracea  the  whole  of  Manchuria. 
The  report  corrects  some  of  the  errors  existing  on  onr  maps,  which  are 
&r  from  accurate. 

It  is  to  be  hoped  that  the  many  rumors  of  prospective  activity  in 
railway  building  in  China  may  be  found  to  be  wtjl  grounded.  The 
neceesary  surveys  would  be  of  incalculable  service  in  correcting  the 
mapB  of  the  Tarious  provinces.  These  maps  are  mainly  the  work  of  the 
early  Jesuits,  and  though  remarkable,  when  one  considers  the  material 
with  which  they  worked,  are  still  far  from  what  they  ought  to  be. 

Port  Hamilton,  of  which  England  took  possession  at  the  time  when 
hostilities  with  Russia  were  imminent,  consists  of  a  group  of  small  is- 
ImikLb  about  45  miles  northeast  of  Quelpaert  and  about  30  miles  off  the 
Coreau  coast,  in  the  Brougham  Channel,  separating  the  peninsula  Cirom 
Japan.  The  position  of  the  group  is  31^  1'  2'i"  north  latitude  taid  127° 
17'  30"  east  longitude.    England  has  since  given  up  her  claims. 

Sibiiiakoff,  the  wealthy  Bitssian  merchant,  well  known  as  the  friend 
and  patron  of  Nordeoskjfild,  has  himself  made  an  interesting  journey 
during  the  summer  of  1884.  The  details  of  it  have  only  recently  been 
made  public,  as  news  travels  alowly  in  those  regions.  He  ascended  the 
Petchora  to  Oraneto,  then  crossed  the  Ural  to  the  Sigva,  or  Whiteflsh 
Urer,  which  jcHus  the  Sosva,  an  afSuent  of  the  Obi.  The  traveller 
naebed  Shiknrik  September  21,  and  Tobolsk  October  18.  It  is  demon. 
ttrated  by  this  journey  that  a  trade  route  by  which  goods  can  be  car- 
fied  in  summer  is  practically  open  in  this  direction,  a  matter  of  great 
eommercial  importance  to  Siberia. 

r    -izuJuCoOglc 
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An  exploratiou  to  cover  a  period  of  five  years  is  being  organized  by 
YadriDtseff,  nnder  ttie  auspices  of  the  Bassian  Geographical  Society. 
Its  purpose  is  the  investigation  of  the  ethnology  an  J  social  economy  of 
Siberia ;  particular  attention  will  be  given  to  opportanities  for  extend- 
ing and  correcting  geographical  knowledge. 

The  trans-Siberian  railway  has  already  finished  ite  first  section  of  135 
kilometers  between  Ekaterinburg  and  Kameshof^  and  its  early  comple- 
tion to  Tnimen  is  confidently  expected.  At  each  step  in  its  advance- 
ment the  geographical  advantages  to  be  derived  from  this  commercial 
enterprise  will  be  more  marked. 

Preparations  are  being  made  for  the  expedition  ander  Dr.  Bange  and 
Baron  von  Toll,  which  will  start  next  spring  for  Uatyansk,  for  the  ex- 
ploration of  the  New  Siberian  Islands,  which  since  Aqjoo's  joameys  in 
1821-'23  have  only  been  visited  by  the  nnforfcanate  Jeuinette  people 
for  a  few  hoars  on  their  roate  to  the  mouth  of  the  Lena. 

The  geographical  effects  of  the  Krakstoa  eruption,  while  of  great  im- 
portance, are  of  too  local  a  nature  to  be  properly  considered  under 
"  progress  in  geography." 

Great  Britain  has  annexed  the  territory  of  the  ex-King  Thebaw  to  her 
India  possessions. 

In  the  province  of  Adana,  Asia  Minor,  not  &r  from  Tarsus,  at  a  ttyt 
honrs'  travel  from  the  sea,  among  the  monntains,  has  recently  been  dis- 
covered a  tuined  town  hitherto  entirely  unknown.  The  mins  lie  near 
the  rente  from  S^lef-kd  to  Karaman,  by  Mobara.  Sarcophagi,  almost 
intact,  and  resembling  those  of  Lycia,  exist  there  and  woAld  semi 
wortiiy  of  stndy. 

BusBian  geographical  exploration  of  the  Gaacasns  has  begun.  HK. 
Djin  and  Dimick  have  traveled  among  its  glaciers,  climbed  its  passes, 
and  given  an  account  of  their  travels  in  Petermann'a  MittheUmmget^. 
Usbpa  is  estimated  at  16,600  feet  high,  and  Tetunld  at  16,600  feet  or 
thereabonts. 

It  is  stated  that  an  accurate  survey  of  the  island  of  Yezo  and  tiie 
neighboring  islands  (especially  the  Kuriles)  is  to  be  made  by  the  Jap- 
anese naval  department.  It  is  anticipated  that  the  work  will  occupy 
four  years. 

The  Zeituchiift  of  the  Gesellscbaft  fUr  Brdknnde  in  Berlin  (Vol.  xx, 
Ko.  3)  is  almost  wholly  filled  with  an  accH)unt  by  Herr  Schmidt  of  ibQ 
travels  of  the  friar  Bubmk,  between  1253  ftud  1255,  into  the  lieart  of 
Central  Asia  and  to  the  borders  of  Ohlna. 


The  lectures  given  under  the  anspieea  of  the  Geographical  Sooie^  of 
Paris,  in  the  spring  of  1884,  were  so  sucoeasfol  that  they  were  resankai 
this  year.  The  names  of  some  of  the  lecturers  give  ns  an  idea  of  ite 
importance  attached  to  the  subject  of  geography  in  Europe :  Jutssen,  4t 
Lapparent,  Bouquet  de  la  Grye,  Dr.  Hamy,  Himly,  Z^yaesaar,  ~ 
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SimoDJD,  Micbel.    It  would  be  of  the  greatest  benefit  to  this  coantry  if 
a  sociely  co-ordinate  with  the  Geographical  Society  of  FariB,  having  its 
headqaATtera  at  Washington,  could  arrange  for  a  coarse  of  lectnres  by  ' 
some  of  the  cou&eies  in  this  conntry  of  the  above-named  gentlemen. 

Under  the  title  of  (yExplorador  (the  Explorer),  a  Portngtiese  joornal 
commenced  its  appearance  with  the  first  of  the  year  at  Lisbon.  It  ap- 
pears twice  a  month,  and  will  chronicle  the  advance  of  science  in  all  its 
branches,  bat  esjieciaUy  that  of  geography  and  travel. 

Id  March  appeared  the  first  nnmber  of  the  Soottitk  Oeographieal  Mag- 
azine, the  organ  of  the  new  Scottish  Geographical  Society.  It  aims  at 
being  mnch  more  than  the  organ  of  the  society,  however. 

At  the  March  meeting  of  Uie  Geographical  Society  of  Paris,  Mr. 
Charles  Babot  described  the  resolts  of  the  mission  with  which  be  was 
diarged  by  the  minister  of  pnblio  instruction  to  explore  Korthem  Fin- 
land and  Knssian  Lapland.  He  explained  especially  the  vaDeys  of  the 
Pasvig  and  Talom,  as  well  ae  Lake  Enara.  It  has  hitherto  always  been 
believed  that  the  highest  monntain  in  Sweden  was  Soliljelma,  on  the 
Norwegian  frontier,  in  latitude  67<>  16'  north,  and  belonging  as  much  to 
Norway  as  to  Sweden,  the  height  of  which  is  a  little  more  than  6,000 
feet.  In  1881  the  topographical  surveyor  of  the  province  of  Norrland 
found  that  another  monntain,  viz,  Sarjektj&klio,  6,760  feet  in  Swedish 
Lapland,  was  higher  than  Sulitjjelma;  bat  now  it  hae  been  discovered 
that  neither  is  this  monntain  the  highest  in  Sweden.  Bucht  Svenonius 
and  Mr.  Babot  state  that  the  honor  belongs  to  Kebnekaisse,  latitude 
6SO,  also  in  that  province,  the  height  of  which  has  been  ascertained  to 
be  6,940  feet  above  the  level  of  the  sea.  In  the  same  neighborhood  is 
Kaskasa^okbo,  6,800  feet.  The  observations  of  Mr.  Babot  in  the 
moontainoas  area  of  Store  Baergefjeld,  in  Nordland,  Arctic  Norway, 
represented  on  the  best  charts  as  occupied  by  an  immense  continnons 
glacier  field,  show  that  it  has  been  wholly  misunderstood.  There  is'  no 
primary  glacier,  but  merely  seven  secondary  glaciers,  isolated  in  ravines, 
and  hardly  passing  beyond  the  stage  of  n^vd.  Bat)0t  afterward  made 
rxpIoratioDS  in  the  Kola  peninsula  of  Bnssian  Finland,  determining  the 
existence  of  three  distinct  chains  of  monut^us  between  the  Polar  and 
White  Seas,  which  reach  a  height  of  more  than  3,000  feet.  The  coaotry 
has  hitherto  bees  charted  as  a  sort  of  plain,  broken  merely  by  lakes  and 
low  billB.  The  area  between  the  ranges  is  level,  and  trees  of  good  size 
and  form  reach  latitude  68*3  60';  beyond  they  extend  some  distance, 
bat  do  not  exceed  12  or  15  feet  in  height. 

In  Hie  "  Elementfir  ISrooarken  "  (classical  scfaools]  of  Sweden,  geog- 
raphy has  hitherto  been  classed  as  an  appendix  to  history,  and  at  the 
"Lektor"  (candidate)  examinations  in  history  and  geography,  questions 
we  only  asked  about  the  former.  At  the  congress  of  teachers  hold  in 
StOGkholm  last  year,  a  resolution  was  adopted  to  the  effect  that  geog- 
apby  onght  to  form  a  separate  study  of  the  school  education. 
A  Bomewhat  amusing  quarrel  hae  arisen  between  t^e  parishes  of 
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' jHiRk  :i^  .-tUM*  ^^^>v«aT)  sboat  ft  poiiit  of  considerable  geographical 
:M^Mh.  t&  ••  -vopnetocsfaip  of  the  North  Cape.  It  is  caused  by 
:  -jfl  tke  c«tebrate(l  promoutory  of  a  restaurant,  the 
[  by  both  parishes.  The  cape  has  always 
B  the  boundary  between  the  two,  without  it  be- 
k  it  actoally  belonged. 
ma  vmAj  islet  Mnnfeen  (tlie  Mook),  which  lies  3J  miles 
k  jod  liMrmerly  robe  to  a  height  of  70  feet  above  the  sea, 
I  «b«»kd.  A  considerable  portion  of  it  bad  cmmbled 
i  imt  tt  is  now  do  higher  than  the  low  surroanding  rocks, 
I  -uAmbly  flne  weather  the  sea  breaks  over  and  covers  it. 
Mr  aboat  the  islet  canses  sach  dangeroas  currents  that 
I  »'  jUw  times  believed  there  was  a  Malstrom  there,  and  it 
^  imvmmw  ti^  aMfotanate  that  this  rock,  which  served  as  a  sea-mark, 
<..;  -w  tMcar  «w  navigators  of  their  approach  to  danger. 

i^Mi  .uuai;  >rii««TatioDS  it  wonld  appear  that  during  the  last  thirty 
-1,-^-,  -  -4>  A*  ristng  of  the  shores  around  the  Baltic  and  Golf  of  Both- 
.^  !h^  ^MM  <w  with  greater  rapidity  than  daring  the  previous  period 
The  increased  rate  of  emergence  in  recent  times  is 
w*««  «■  the  rock  known  as  Stora  Beppen,  not  far  from  Pitea, 
npM  rock  in  1851  had  emerged  94  centimeters  above  its  former 
«Mk  unr»  A*  oommencemeat  of  the  observations ;  while  in  Angost, 
-  ::^^  t  'Ml  riWD  50  centimeters  more.  The  general  results  compared 
«i*ii  tm«*»MB  observations — that  is  for  a  period  of  one  hundred  and 
^^..  .jfMT  'nATS — prove  that  since  1750  the  head  of  the  Onlf  of  Bothnia 
lA.  ^-tM*  ±.1*  meters,  or  1.70  meters  per  century.  This  rate  of  emergeace 
JmijiIIW  |imT'""'"''T  toward  the  south.  It  is  not  more  than  30  centime- 
«^  kl  S*H^  *o*l  it  is  zero  at  Bomholm.  The  mean  rise  of  the  Swedish 
jM«iK  «i  tkwi  1.60  meters  per  centnry. 

A  ^^ly  «wfki1  and  complete  atlas  of  Russia  has  been  prepared  by  J. 
"MiAtttwji  and  pablished  by  A.  Deubner,  St.  Petersborg,  nnder  the 
gat»  4tf  » *'  Rnssian  school  atlas,"  at  the  small  price  of  one  mble,  or  80 

tW  pr()je«t  of  connecting  the  Volga  and  the  Don,  which  dates  back 
t«  iM&t  when  Selim,  the  son  of  Solymao  the  Magnificent,  besieging  Aa- 
tnkban,  attempt«d  to  Join  tlie  two  rivers  in  order  to  transport  materials 
(^  mr,  has  been  revived.  M.  Lton  Dru,a  French  engineer,  having  sot- 
T«yed  a  line  in  October,  1885,  was  convinced  that  the  project  is  practi- 
cable, and  experimental  borings  have  already  commenced. 

The  attention  of  geographers  and  men  of  science  ought  to  l>e  called 
to  several  numbers  of  the  Archiv/ur  die  natunrisgen^cliaftliche-  Z/ondei- 
durt^onckung  von  Bohmen,  which  have  recently  been  issued  (Prague, 
Franz  Bzaonatz).  The  numbers  of  most  interest  to  geograpberH  pme 
and  simple  are  those  forming  the  first  divisipn  of  the  third  volume,  and 
containing  a  list  of  the  heights  in  Bohemia,  trigonometrically  determined 
by  the  Imperial  Institute  of  Military  Geography  in  the  years  1877-^79; 
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The  first  steamer  coming  directly  from  tbe  open  sea  arrived  at  Co- 
logne on  March  18, 1885.  It  was  called  the  Indnetry,  and  was  of  613 
tona  harden. 

The  Aastrian  Government,  with  the  consent  of  the  Porte,  has  nnder- 
t^en  to  make  a  geographical  snrvey  of  the  Albanian  coast,  with  a  view 
to  preparing  new  maps.  Two  Anstrian  gnnboats  have  accordiDgly  left 
Corfb  with  ofBcials  of  the  chart  department  on  board.  They  were  joined 
bf  the  Turkish  ofBcera,  onder  whose  aaperintendence  the  sarvey  will 
be  made.  We  may  expect  some  definite  resnlte  in  the  coarse  of  the  next 
di  months. 

The  HnDgarian  Society  of  Geography  is  engaged  in  organizing  a  Mag- 
yar expedition  for  the  exploration  of  the  region  aronnd  the  Urals;  es- 
pecially the  Baskir  coantry,  where  Urals-AltaH  peoples  are  disappear- 
ing. 

The  Military  Geographical  Institnte  of  Italy  lias  pablisbed.a  memoir 
on  the  mensaratioo  of  the  area  of  the  Kingdom  of  Italy,  with  a  new 
approximate  estimate  of  tbe  same.  The  figures  are  as  follows,  in  sqoare 
tilnneters: 

Tbe  peniiiMila  of  Italy 936,40S'17SO 

Tlw  uleta  legally  conneoled  witb  its  ehoKs 36S'8M9 

aWly 88,461-2635 

The  BicUiui  islets 278-8147 

SwdinU 23,799-5607 

He  Swdiiriftn  iBleta S!77-6027 

Totsl 286,588-3000 

This  eqnals  110,652  square  miles,  and  is  about  10,000  square  kilome- 
ters less  than  previous  ofBoial  figures,  and  2,000  less  than  General  Steb- 
nitakf s  estimate. 

Thoroddson's  work  in  Iceland  in  1884  seems  to  have  been  mnch  fuller 
and  more  precise  than  tbe  notes  hitherto  published  would  indicate. 
From  the  narrative  published  in  Olobua,  it  appears  that  in  a  journey  of 
ten  weeks  over  tbe  Odfidabraun  desert  and  tbe  adjacent  mountains, 
aboat  one-half  was  passed  in  an  uninhabited  region,  much  of  _  which 
waa  completely  unknown.  He  forced  bis  way  along  tbe  northern  base 
of  Tatna  Joknll,  tbe  journey  being  frequently  hazardous  and  always 
laborious.  Many  corrections  of  heights  were  made;  and  it  seems  that 
Jofcnlsa,  which  has  been  taken  as  the  longest  Icelandic  river,  is  ex- 
ceeded by  Thiorsa,  which  is  some  120  miles  in  length.  An  ascent  of 
the  nnvisited  Dyngja  Volcano  was  made.  It  proved  to  have  a  doable 
crater,  the  inner  one  being  600  feet  or  more  in  depth. 

NOBTH  AMEBIOA. 

Tbe  work  of  tbe  several  departments  of  Governments  having  to  do 
^ith  geodesy,  geography,  and  hydrography  has  made  satisfactory  prog- 
tttm.    In  Qo  one  of  them  however  has  there  been  any  special  develop- 
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meot  of  more  tbsn  neaal  importance,  while  the  rootioe  work  thereof— 
as  well  as  that  of  the  several  State  surveys,  will  be  published  in  tlie 
respective  reports.  The  topographic  work  of  the  TTnited  States  Geo- 
logical Survey  daring  the  past  six  months  has  been  mainly  in  the  ofiBoe; 
the  geographical  map  of  the  United  States  is  rapidly  approaching  com- 
pletion. 

Prof.  Asaph  Hall,  in  Science,  Jnly  3,  corrects  th«  statement  con- 
tained iu  the  current  edition  of  the  Encyclopsedia  BritaDnica,  that  there 
ia  no  land  in  Connecticut  "  above  a  tboasand  feet  iu  elevation,^  and 
shows  that  there  are  certainly  half  a  dozen  points  which  exceed  this 
limit,  and  at  least  two  tliat  run  over  two  thonsacd  feet. 

The  Arctic  steamer  "Alert"  returned  to  Halifax  on  October  18,  fh>m 
Hadson'a  Bay,  with  the  observation  party  which  hasspeat  fifteen  mouths 
there  testing  the  practicability  of  that  roate  for  navigation  teom  the 
Canadian  Northeast  to  Europe.  They  show  the  average  temperature 
to  be  not  so  low  as  the  average  winter  temperature  in  the  NorUiwest. 
The  lowest  monthly  average  was  3(P  below  zero.  The  ice  observations 
show  that  Hudson  Straits  and  Bay  are  navigable  for  properly  bailt 
and  equipped  vessels  for  from  three  to  four  months,  from  July  to  Oc- 
tober. 

G.  W.Dawson  (jSTtence,  April  24)  describes  the  Saskatchewan  country, 
or  that  portion  of  the  prairies  which  extends  north  of  the  northern 
boundary,  as  containing  au  approximate  area  of  300,U00  square  miles, 
and  as  less  than  2,000  feet  above  the  sea  level,  and  thus  lower  than  the 
corresponding  portion  of  the  continent  farther  south.  Many  interest- 
iug  details  will  be  found  in  tbis  article. 

So  far  as  heard  from,  explorations  in  Alaska  appear  to  consist  of 
the  journeys  of  Lieut.  H.  T.  Allen  and  bis  companioDs;  Lieutenant 
Cantwell ;  Assistant  Engineer  Samuel  B.  McLeneganand  Seaman  Nelson 
of  the  "Corwin"}  Henry  D.  Woolfe;  Lieutenant  Stoney;  and  Doctor 
Everette. 

Lieatenant  Allen  was  sent  by  General  Miles  last  year.  He  ascended 
the  Copper  or  Atna  Biver  and  explored  its  northem  and  western  branch 
to  its  source,  a  distance  of  some  200  or  300  miles.  He  found  the  river 
rapid,  with  many  cataracts,  and  having  in  some  places  a  fbtl  of  7  feet  to 
the  mile.  Its  width  is  vaiiahle,  sometimes  several  miles,  inclading  large 
islands,  at  others  hut  a  few  hundred  feet.  There  are  many  glaciers 
near  it,  and  tbe  active  Wrangel  volcano  rises  almost  from  the  river. 
A  portage  was  made  across  this  range  to  the  sources  of  the  Tananali, 
where  there  are  a  number  of  extensive  lakes.  This  river  was  reached 
about  125  miles  above  the  point  to  which  it  had  been  explored,  and  it 
and  tbe  Yukon  were  followed  to  the  sea. 

Lientenaut  Cautwell  has  succeeded  in  getting  to  the  sourc«  of  the 
Kowak  River,  which  coneista  of  four  large  lakes,  of  which  the  most  iiD> 
portant  is  in  latitude  6'i°,  longitude  153°  west  It  is  supposed  to  l>e  GW 
miles  from  the  mouth  of  the  river. 
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Assistant  Engineer  Samuel  B.  McLeoegan,  aocompaoied  only  by 
Seaman  Kelson  of  the  "Gorvin,"  ascended  the  NoStak,  also  called  the 
Nuoatali  or  Inland  Uiver,  vbich  has  been  known  for  thirty  years,  but 
iierer  explored.  Its  enters  Hotham  Inlet  veetvaid  from  the  KowaV 
;iod  abont  30  miles  north  of  the  Arctic  circle.  The  soarce  of  the  branch 
Hsceuded  was  foond  to  be  a  small  lake  sorroanded  by  snow-banks,  and 
supposed  to  be  400  miles  from  the  month.  The  voyage  was  extremely 
creditable  to  those  who  took  part  in  it,  thongli  it  is  greatly  to  be  re- 
gretted that  exact  observations  could  not  have  been  made,  and  is 
noteworthy,  as  the  party  reached  the  highest  latitude  yet  attained  by 
n  Iiite  men  in  the  interior  of  Alaska.  The  report  and  charts,  which  toe 
being  prepared  by  the  Department,  will  doubtless  fill  a  good  part  of  the 
i-zistiog  blank  on  the  maps  of  this  area. 

Mr.  B  enry  D.  Woolfe,  who  has  been  stationed  at  Cape  Lisbume  daring 
Ibe  past  year,  has  travelled  along  the  coast  from  that  point  to  Hotham 
Inlet,  and  ascended  the  Nofttak  about  30  miles.  Between  the  Corwin 
Iiagoon  and  Gape  Krusenstem  a  river  falls  into  the  sea,  which  he  was 
informed  is  connected  with  the  So&tak,  ninning  behind  the  bills  which 
lie  back  of  Shesholik  village.  Mr.  Woolfe  is  preparing  a  map  showing 
all  the  native  settlements  and  even  single  huts  temporarily  occupied 
aioag  the  coast  between  Gape  Krusenstem  and  Point  Barrow. 

Lieutenant  Stoney's  work,  so  far  as  it  has  gone,  seems  to  be  successful. 
He  sent  down  a  mail  by  the  "Gorwin",  which  arrived  in  San  Francisco 
October  12.  At  that  time  be  was  near  the  head  of  Hotham  Inlet  and 
prepared  to  go  into  winter  quarters.  Details  will  not  be  published  for 
a  year  yet. 

Doctor  Everette  has  collected  a  large  amount  of  geographical  data 
and  made  sketches  along  the  Yukon,  which  will  serve  to  enlarge  onr 
luowledge  of  Alaska  and  correct  oar  maps. 

M.  Violet  d'Aoaest's  note,  read  at  the  August  meeting  of  the  Geo- 
graphical Society  of  Paris,  on  the  aerial  formation  of  soil  will  be  fonnd 
of  great  interest  to  geographers ;  a  concise  r^sumfi  is  given  in  the  Pro- 
oeediD^B  of  tbe.Boyal  Geographical  Society  for  September. 

The  Danish  exploring  expedition  to  the  east  coast  of  Greenland  under 
Lieatenants  Holm  and  Garde,  which  returned  to  Gopenhagen  in  October 
after  a  tbree  years'  absence,  has  fulfilled  all  expectations,  having  reached 
Jadtnde  66*^  08'  north,  the  northernmost  point  (on  East  Greenland)  ever 
attained  by  Enropeans.  Lieutenant  Holm  is  stated  to  have  made  some 
veiy  valnable  geographical  and  ethnological  discoveries,  having  spent 
last  winter  among  East  Greenlanders  never  before  visited  by  Enro- 
peaos.  He  has  named  the  stretch  of  coast  explored,  Kiug  Ghristiaa 
IX's  Land.  He  considers  it  is  now  settled  beyond  a  doubt  that  no  early 
8caDdinavian  remains  occur  on  the  east  coast. 

31r.  Gamel,  the  owner  of  tlie  vessel  which  has  been  put  at  Lientenant 
Hovgaard's  disposal  for  explorations  in  the  Kara  Sea  in  the  summer  of 
1886,  intendB  (provided  his  enterprise  be  seconded  by  the  Government) 
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to  aend  liis  steamer  "DijmphDa"  next  eammer  ou  an  expedition  to  the 
eaet  coast  of  Greenland  under  an  officer  of  the  Danisb  royal  nary,  to 
explore  and  lay  down  the  coast  line  between  66°  08'  (the  farthest  north- 
ward point  attained  by  Lieutenant  Eolm'H  expedition)  and  7<P. 

SOUTH  AMEEIOA. 

Professor  Seelstrang,  of  the  University  of  Cordoba,  has  been  ap- 
pointed by  the  Argentine  Government  to  superintend  the  pablicatioD 
of  an  atlas  of  the  Bepnblic,  and  a  considerable  sum  has  been  appropri- 
ated for  the  work.  It  is  to  consist  of  27  parts,  and  4  of  these  are  already 
in  hand. 

The  Datch  scientific  expedition  in  March  and  April  last,  to  examine 
the  apper  course  of  the  Surinam  Biver,  was  quito  successful.  At  Ber- 
gendal  they  took  the  height  of  the  neighboring  Blue  Mountain,  which 
they  ascended  and  from  which  they  had  a  view  of  the  varioas  mountain 
chains  of  Surinam. 

M.  Alcenar  (Eraripe  read  a  paper  ou  geographical  neology  and  neog- 
raphy  before  the  Geographical  Society  of  Bio  de  Janeiro,  in  which  he 
asks  if  there  shall  be  a  geographic  neology  for  Brazil ;  a  correction  of 
orthography ;  and  if  so,  bow  these  can  be  brought  about.  The  qnestions 
were  referred  to  a  commission,  whose  report  has  not  yet  been  received. 

The  Bolletiiio  of  the  Italian  Geographical  Society  for  July  prints  two 
nn-edited  letters  of  early  Italian  adventurers  in  South  America,  recently 
brought  to  light  in  the  archives  of  Florence  and  Modena.  The  longer 
and  more  important,  dated  December  24, 1534,  is  addressed  from  Yalen- 
znela  (Yenezuela)  by  a  certain  Tomaso  Fiasohi  to  his  brother  iu  Flor- 
ence. 

Details  of  Mr.  im  Thurm's  joomey  to  Mount  Boraima,  British  Oniana, 
are  given  by  Mr.  H.  I.  Perkius,  who  accompanied  Mr.  im  Thurm,  in  tlie 
August  cumber  of  the  Proceedings  of  the  Boyal  Geographical  Society, 
and  an  illustrated  article  in  Nature;  April  30,  1885;  rol.  xxxi,  pp. 
607-10. 

The  Argentine  expeditions  into  Patagonia  have  raised  the  agronomic 
credit  of  that  country,  which  has  long  been  supposed  arid  and  steriJe. 
The  report  of  General  Yillejas,  and  that  of  Colonel  Boa,  who  has  trav- 
elled  more  than  500  leagues  in  Patagonia,  affirm  that  the  region  near 
the  base  of  the  mountains  ia  rich,  not  only  in  metals  and  minerals,  bat 
in  fertile  valleys  which  nestle  between  spurs  of  the  range.  With  steam 
transportation  betweeu  the  mountains  and  the  coast,  it  is  afflrmed  that 
rapid  growth  of  population  might  be  expected  and  that  prosperoas  com- 
munities might  be  established. 

A  party  commanded  by  Feilberg,  and  sent  out  by  the  Argentine  Oov- 
emmeut  to  explore  the  Pilcomayo,  found  that  a  trade  route  via  that 
river  to  Bolivia  is  not  feasible.  Below  the  rapids,  60  leagues  above  the 
mouth,  the  Pilcomayo  receives  an  affluent  not  marked  on  any  ohark 
but  with  as  much  water  as  the  Pilcomayo  or  perhaps  more. 
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As  a  fcood  example  of  whut  comprehensive  geogmpbical  observatioo 
might  to  be,  we  refer  to  Dr.  W.  Sievers's  accoant  of  bis  travels  in  Yene- 
zaela,  wbicb  appeared  in  the  MittA^lungen  of  the  Hatnbarg  Oeograph- 
ical  Society  for  1884,  He  gives  some  interesting  details  of  the  effects 
Btill  to  be  traced  of  the  great  earthquake  which  shook  ttie  north  coast 
of  Soath  America  on  March  26,  1SL2,  and  describes  a  journey  he 
made  from  Caracas  to  Pnerto  Oabello  in  November  and  December,  1884. 
Dr.  Sievers  was  a  papil  of  Professors  Bichtofen  and  Wagner,  and  was 
trained  as  a  geographer  with  a  view  to  geographical  explorations. 

Mr.  E.  H.  Gliiiether's  journey  on  the  Berbice  Biver  and  Wieroooie 
Creek  will  i^dd  materially  to  our  knowledge  of  the  interior  of  BritiBb 
Giuana,  which  has  been  almost  a  terra  incognita. 

N.  Coudrean  has — as  the  result  of  one  of  his  six  journeys  in  Q-niana — 
brought  back  materials  for  two  new  maps,  the  one  of  tbe  region  between 
the  Oyapock,  Yari,  Amazons,  and  Atlantic,  the  other  of  Southern  Qui- 
ana  between  the  Branco  and  Pam. 

M.  J.  ChafTaiiJon'seiplorationson.  the  Orinoco  have  already  corrected 
many  errors  in  the  charts  of  its  course.  M.  Thenar  has  gone  on  a  new 
expedition  to  complete  his  work  on  the  same  river. 

OOEANIOA. 

The  first  anunal  meeting  of  the  Victoria  branch  of  the  Geographical 
Society  of  Australia  was  a  most  flattering  success.  The  contributions 
were  nnmerous,  and  many  of  them  by  diatingnished  authors. 

Mr.  B.  Grcenebaum,  United  States  consnl  at  Samoa,  reports  that  a  new 
island  has  been  thrown  up  out  of  the  sea  about  40  miles  off  tbe  Tonga 
Islands,  bearing  towards  the  Fiji  Islands,  and  in  the  track  of  Oalifbmia 
vessels.  It  is  2  miles  long  and  260  feet  high,  and  is  in  latitude  20°  28' 
south  and  longitude  175°  21'  west.  Mr.  Shipley,  consul  at  Auckland, 
New  2fealand,  confirms  the  above  in  a  report  to  the  State  Department, 
and  gives  interesting  particulars.  He  thinks  the  island  is  atlea8t2or 
3  miles  long  and  60  feet  high,  in  latitade  20°  21'  south,  longitude  175° 
28' west. 

Hie  death  is  announced  from  Sydney  of  Thomas  Boyd,  the  first  man 
to  cross  the  Murray  Kiver  and  the  last  surviving  member  of  Hume  and 
Hoveil's  exploring  party. 

An  excellent  description  and  r^sum^  of  the  history  of  the  Oaroline 
and  Pelew  Islands  was  published  in  Ufature,  September  10, 1885. 

The  April  issue  of  the  Proceedings  of  the  Royal  Geographical  Society 
contains  an  accoant  of  a  recent  exploring  expedition  into  the  King 
conntry  of  the  North  Island,  New  Zealand.  This  coantry,  containing 
M>me  10,000  square  miles,  is  tbe  Maori  stronghold,  and  after  the  war  of 
1863-'64  white  men  were  forbidden  to  enter,  under  p^n  of  death.  It 
hadthas  never  been  surveyed  priortoMr.  Eerry-Nicholl's  expedition,  in 
1883.  In  the  course  of  600  miles  of  travel  twenty-five  rivers,  not  pre- 
Tionsly  shown  upon  the  maps,  and  two  small  lakes  were  Grand  J  the 
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somce  of  the  foor  principal  rivers  of  the  ooloDy,  the  WhangaDni,  Wai- 
kato,  'Whangaeba,  and  Maoganni-a-te-Ao,  were  traced;  the  hydrog- 
raphy of  Lake  Taopo  ia  relation  to  the  four  distinct  watersheds  flow- 
ing into  it  was  examined;  the  volcano  of  Moant  Tongariro  (0,300  feet) 
and  Moaut  Buapehn  (9,000  feet),  the  highest  pealiB  of  tlte  Kortb  Island, 
were  ascended. 

A  Datch  expedition  to  Kew  O-oinea  ia  being  organized.  The  Govern- 
ment has  promised  a  grant  not  exceeding  10,000  florins  a  year,  and  con- 
seqaently  the  expedition  ia  to  be  confined  to  geographical  investiga- 
tions.   It  will  probably  go  to  Doroh  or  to  Onin. 

Dr.  Otto  Finsch  reports  as  some  of  the  resnlts  of  his  work  in  Oermm 
Nev  Oninea  that  be  traversed  the  north  coast  for  a  distance  of  1,000 
English  miles,  from  East  Gape  to  141°  east  lougitnde  (Greenwich).  Sev- 
eral good  harbors  were  discovered,  and  continnons  meteorological  and 
aonnding  observations  made.  A  large  river  was  discovered,  which  the 
doctor  named  after  the  Empress  Aagnsta ;  it«  conrse  was  followed  for 
30  English  miles  into  the  interior.  There  is  evidence  of  the  existence 
of  many  other  rivers.  The  German  Emperor  has  ordained  that  the 
harbor  shall  henceforth  be  known  as  "Friedrich  Wilhelm's  Hafen,"  and 
the  bay  near  it  "Prince  Heinrich's  Hafen";  the  large  navigable  river 
east  of  Cape  de  la  Torre  as  the  "Kaiserin  Angnsta  Fluss";  while  Beaopr^ 
situated  in  the  middle  of  the  peninsula,  will  now  be  called  "  Yarzin." 
"IJeuMecklenbnrg"  will  be  snbstitnted  for  Kew  Ireland;  '•Sea.  Lanen- 
bnrg"  for  theDnke  of  York  gronp,  and  "  Neu  Pommem  "  for  New  Brit- 
ain, the  largest  island  of  the  Bismarck  Archipelago. 

Dr.  P.  L.  Sclater  suggests  "  Torresia "  as  an  appropriate  name  for 
British  New  Oninea. 

The  Geographical  Society  of  Australia  has  completed  arrangemaits 
for  the  exploration  of  New  Guinea,  and  a  fally-eqnipped  expedition 
has  started  under  the  leadership  of  Capt  Henry  Gbarlea  Everill.  The 
rumored  massacre  of  the  entire  party  is  discredited  by  the  British  reei- 
dent  on  Thursday  Island. 

Mr.  H.  O.  Forbes  is  now  engaged  in  the  same  field.  He  has  accepted 
a  contribntiou  of  £500  fh>m  the  above-named  society,  with  the  coadi- 
tion  that  he  gives  it  a  full  report  of  his  journey,  and  second  sets  of  col- 
lections. After  various  misbai>s  the  expedition  arrived  safely  at  Port 
Moresby  (see  Proceedings  Boyal  Greographical  Society  December),  in 
company  with  Sir  Peter  Scratchley,  early  in  September,  and  made 
immediate  arrangements  to  start  for  the  interior  in  company  with  the 
Bev.  Mr.  Chalmers.  Mr.  Forbes  is  going  to  attempt  to  reach  the  aammit 
of  Monnt  Owen  Stanley,  13,205  feet  high,  and  hitherto  untrodden  by 
the  foot  of  man. 

The  Geographical  Society  of  Hamburg  has  published  a  memoraQdaio 
showing  the  territorial  extent  of  the  recent  German  annexations  in  tb« 
Pacific  Ocean.  Eteduced  to  English  measurements,  the  Ctertnan  esti- 
mates are  as  fbllowa:  Kaiser  Wilhemsland  (German  New  Q-oinea), 
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34,508  sqaare  mflea ;  TSea  Mecblenbarg  (Sev  Ireland),  3,398-8  sqnare 
miles ;  Nen  Pommem  (New  Britain),  9,348-8  equare  miles ;  tlie  Bismarck 
Archipelago,  15,261-6  square  miles }  in  all  about  65,512  English  geo- 
graphical sqnare  miles.  The  same  authority  estimates  the  area  of  New 
Goinea  taken  under  British  protection  as  66,517-76  square  miles,  or 
about  the  same  as  the  total  of  German  annexations  in  the  Pacific,  and 
in  each  case  the  area  acquired  is  rather  more  than  twice  that  of  Ire- 
land. 

ABOTIO  BEOIONS. 

Id  a  commnnieation  to  the  New  York  Tribune  last  February,  Liea- 
tenant  Greely  advocates  the  route  by  Franz  Josef  Land  to  the  Pole,  and 
^vea  his  reasons  for  so  doing  at  some  length,  confirming  the  opinion 
pt«vionBly  expressed  by  Ohief  Engineer  Melville.  Captain  Sorensen — 
who  speaks  from  large  experience  and  after  close  observation  of  the  ice 
drift  in  that  vicinity,  suggests  that  Spitzbergeu  and  Franz  Josef  Laud 
form  parts  of  a  vast  archipelago,  and  not  two  wholly  dlstinot  territories, 
as  bas  hitherto  been  believed. 

When  the  "Corwln"  returned  fh)m  Bering  Sea  to  San  Francisco  in 
June  for  some  repurs,  she  reported  the  ice  unusually  far  south  in  April 
and  May  in  that  sea.  The  same  state  of  affairs  existed  in  the  Atlan- 
tic. The  captains  of  several  Norwegian  steamers  dispatched  to  Green- 
land for  seal-buDting,  report  that  in  consequence  of  tbe  enormous  ice 
masses  on  the  east  and  sonth  coasts  no  seals  had  been  killed  by  any 
ves8eL  The  state  of  the  ice  this  summer  seems  to  have  been  just  the 
reverse  of  that  of  last  year,  when  tbe  coast  was  unusnaUy  free  from 
ice.  If  the  recently  promulgated  theory  that  this  is  an  evidence  of  mild 
weather  in  the  polar  regions  is  at  all  correct,  it  is  unfortunate  that  no 
expedition  is  in  the  field  to  take  advantage  of  It. 

Four  Arctic  expeditions  are  said  to  be  projected  for  next  year:  two 
oi^ganized  in  Portugal,  one  in  Holland,  and  one  in  Denmark.  They  all 
propose  to  visit  the  islands  of  the  glacial  ocean  which  belong  to  Bnssia; 
bat  the  Danish  expedition  will  specially  explore  the  Kara  Sea  and  the 
Dorthem  coast  of  Siberia,  to  define  if  possible  the  unknown  region 
irtiicb  is  supposed  t«  lie  to  the  northeast  of  Novaya  Zemlya. 

In  the  latter  half  of  1883,  Dr.  F.  Boase  visited  the  German  polar  sta- 
tion in  Cumberland  Sound,  and  made  several  excursions  in  the  neigh- 
boriDg  region  and  along  the  coast.  The  results  are  brieUy  told  by  bim 
in  a  paper  in  numbers  6  and  6  of  the  Verhandlungen  of  the  Berlin  Geo- 
graphical Society  for  this  year  (accompanied  by  map),  in  which  many 
important  corrections  are  made  in  the  existing  admiralty  charts  of  these 


At  tbe  meeting  of  the  Naval  Institute,  whiob  was  beld  in  Annapolis 
October  9,  Lieut.  J.  W.Danenhower,  of  the  "  Jeannette"  expedition,  pre- 
eeoted  an  essay  on  the  advisability  of  farther  Arctic  explorations,  and 
expressed  himself  as  opposed  to  further  work  north  of  tlie  85th  parol- 
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lei.  The  paper  was  Bapplemeoted  by  others  received  from  Chief  Gngi- 
Deer  Melville,  V.  S.  N.,  SirOeorge  fiares,  and  LienteDantGreely,  and  Ter- 
bally  discussed  by  Dr.  Bmil  Bessels,  of  the  "Polaris  "  expedition,  and  Mr. 
Clements  R.  Markbam,  of  the  Boyal  Geographical  Society,  who  presided 
at  the  meeting.  Letters  in  favor  of  further  Arctic  exploration  were  read 
from  Prof.  J.  E.  Nourae,  U.  8.  N.,  and  Dr.  H.  Biok,  formerly  governor  of 
the  Danish  colonies  in  Greenland.  The  general  tenor  of  the  discos- 
sion,  both  oral  and  written,  was  that  sdentifie  exploration  of  the  Arctic 
regions  will  go  on. 

Mr.  C.  E.  Markham,  in  his  article  "Polar  Begions,"  of  the  current 
edition  of  the  Encyclopedia  Britannica,  permits  himself  to  make  the 
following  remarkable  misstatement:  "Lientenant  Lockwood  made  a 
jonmey  along  the  north  coast  of  Greenland,  and  reached  a  small  island 
in  35°  34'  [north  latitude]  and  44°  5'  [west  of  Greenwich].  Dr.  Pavy 
and  another  went  a  short  distance  beyond  the  winter  qaarters  of  the 
"Alert,"  and  a  trip  was  made  into  the  interior  of  Grinnell  Land.  ShI 
oil  this  region  had  been  explored  and  exhaustively  examined  bp  tke  En^1it\ 
ei^dition  in  1876-'76.''    The  italics  are  onrs. 

Dr.  Leonard  Stejneger's  illnstrated  article  on  the  Commander  Islands 
in  Heft  3,  Band  Tin,  of  the  Deutsche  geographiscke  Blatter  is  of  spedal 
valne,  in  thatit  settles  definitely  the  donbt  thathas  existed  as  to  the  death 
of  Bering.  The  writer  visited  and  described  the  ruins  of  the  hnt  on 
Bering  Island  in  which  Bering  and  bis  companions  wintered  141  yean 
previously,  and  where  the  c^ebrated  traveller  himself  died  and  was 
bailed.  The  relics  fonnd  by  Dr.  Stejneger  are  of  great,  if  melancholy,  in 
terest 

HTPBOGRAPHT. 

The  [J.  S.  S.  "Alert"  has  been  engaged  for  some  time  in  snrveying  the 
coasts  of  Gorea.  The  returns  have  not  yet  been  charted  by  the  Depart- 
ment. 

The  last  report  from  theU.S.  S.  "Banger's"  work  on  the  west  coast  of 
Central  America  embraces  100  miles  of  coast  between  San  Jaan  del  Soi 
and  the  Golf  of  Dnlce ;  this  connects  the  former  sorreys  with  the  Bng- 
lish  detail  work  from  Panama  northward. 

The  new  chart  of  the  harbor  of  Payta  is  an  excellent  specimen  of  the 
standard  which  Commander  John  R.  Bartlett  has  established  for  the 
future  workof  theHydrographic  Bnreaaof  the Kavy  Department.  Tbe 
redaction  of  the  photographic  view  of  the  anchorage  will  be  of  the  great- 
est service  to  mariners.  The  old  Spanish  charts  of  Porto  Bico  and  other 
West  India  islands  have  been  verified,  and  as  fast  as  possible  this  veri- 
fication will  be  extended  to  all  the  harbors  of  the  Wc-st  Indies.  A  chart 
of  the  Arctic  Ocean,  constructed  on  the  ordinary  conical  projection,  en- 
ables one  to  study  those  regions  with  the  utmost  facility. 

Betoms  have  jnst  been  received  from  the  summer's  work  of  the  Ooast 
Survey  steamer  "Carlile  P.  Patterson"  in  Southern  Alaska.      An  im- 
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mense  extent  of  territory  bas  been  covered  and  in  a  moet  thoroagb  man- 
ner, the  groond  being  comparatively  virgin,  as  the  roagh  -work  by  the 
Bnssians  scarcely  served  as  reconnaissance.  The  snrveys  off  the  coast  of 
Maine  and  the  general  routine  work  daring  the  six  months  covered  by 
this  report  have  not  developed  anything  of  special  importance. 

The  2>eutache  Seewarte  as  issned  a  chart  of  the  ice  in  the  Atlantic 
Ocean  this  spring,  which  penetrated  very  far  sontb  and  east,  in  conse- 
quence of  continaons  northerly  and  northwesterly  winds.  Several  ice- 
bergs appear  to  have  been  found  in  the  Gnlf  Stream.  It  seems  &om 
experience  that  toward  theend  of  June  the  ice  recedes  northward,  while 
between  the  banks  uid  the  east  coast  of  Newfoundland  it  remains  long- 
est, even  after  it  has  disappeared  south  and  sontbeast  of  the  banks. 

Among  the  most  important  additions  to  our  hydn^raphic^  knowl- 
edge are  the  following :  Survey  of  Little  Bahama  Bank  and  southern 
shore  of  Newfoundland ;  main  Strait  of  Magellan ;  additions  to  ports 
and  coasts  of  Sontheaet  Africa ;  in  the  fied  Sea  the  intricate  approaches 
to  Snakim  have  been  well  laid  down ;  Penang  harbor  has  been  resor- 
veyed  and  the  positions  of  the  islands  lying  to  tlie  northwest,  and  form- 
ing the  eastern  boundary  of  the  ordinary  route  of  vessels  to  Malacca 
Strait,  have  been  accorately  determined;  the  unknown  western  shores 
of  Corea,  south  of  the  ai^roaeh  to  SSul,  for  two  degrees  of  latitude, 
have  been  explored,  and  the  maiofeatores  of  that  island-studded  shore 
laid  down,  new  rivers  fmd  harbors  have  been  entered,  notably  the  large 
river  Gun  san-gang,  at  the  entrance  to  which  stands  the  considerable 
town  of  Makfo;  the  southern  approach  to  Haitan  Straiten  the  Chinese 
ooaat  has  been  recharted ;  in  the  Solomon  Islands  the  Bongainville 
Strait  has  been  charted ;  many  additions  have  been  made  to  the  charts 
of  varioQS  groups  of  Pacific  Islands ;  the  sorv^  of  the  coast  of  India  by 
officers  of  the  British  navy  and  India  marine,  has  been  actively  pro- 
gresBlng,  surveys  of  Rangoon,  Cbeduba,  and  other  ports  in  the  Bay  of 
Beogal,  as  well  as  harbors  on  the  west  coast  of  Hindustan  have  been 
made ;  a  resurvey  of  the  great  Canadian  lakes  has  been  commenced  in 
Georgian  Bay. 

The  Italian  corvette  "Yettor  Pisani"  commanded  by  O.  Golumbo,  re- 
cently completed  a  three  years'  circumnavigation  of  the  globe,  with  suit- 
able outfit  and  instructions  for  scientific  hydrography.  The  regions 
visited  included  both  coasts  of  South  America,  l^m  Pemambnco  on  the 
east,  soDth  to  Magellan  Straite,  and  north  to  Panama,  the  Galapagos 
and  Hawaiian  Islands,  the  China,  Indian,  and  Bed  Seas,  and  so  home. 
The  resnite  of  the  voyage  are  very  satisfactory,  many  deep-sea  sound- 
ings having  been  taken,  numerous  charts  corrected  or  resurveyed,  and 
geoeral  bydrographic  information  gathered. 

One  of  the  most  interesting  features  of  the  Aberdeen  meeting  of  the 
British  Association  was  the  lecture  given  by  Mr.  John  Murray,  director 
of  the  **  Challenger"  publications,  on  the  results  of  deep-sea  research, 
especially  as  considered  from  the  hydrographer's  standpoint. 
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Tbe  Proceediotrs  of  the  Boyal  Geographical  Society  for  September 
coDtsin  the  followiDg:  "We  received  in  the  course  of  the  past  month 
two  Gommnnieatioiid  relating  to  the  picking  np  of  bottles  with  inclosed 
memoranda  cast  overboard  by  enterprising  ship  captains'  with  a  viev 
to  testing  tbe  direction  of  what  may  be  called  the  secondary  cnrrente 
of  the  Atlantic.  One  of  the  commanicatiooB  is  from  the  German  cod- 
'sul  at  Fayal  in  the  Azores,  and  is  to  the  effect  that  one  day,  about  the 
beginning  of  July  last,  a  bottle  was  picked  up  '  near  the  coast  of  the 
island  ofPico,'north)atitude38o  20',  west  longitude  28°  35',  the  contained 
papers  8ta:ing  that  it  had  been  thrown  oTerboard  from  the  Hamburg 
steamship  "Boheniia''on  Angust  23, 1884,  in  north  latitude  42°  i',  west 
longitnde  52^3  12'.  The  inference  to  be  drawn  from  this  case  is  that  the 
southerly  current  thrown  off  by  the  Gulf  Stream  in  this  part  of  the  At- 
lantic is  one  of  extreme  slowness.  The  other  commuDication  is  from 
Herr  H.  Wolff,  of  Grand  Popo,  West  Africa.  Writing  on  the  30th  day 
of  Uay  last,  he  informs  us  that  a  negro  in  his  employ  found  on  the  beach 
near  Grand  Popo  a  bottle,  the  inclosed  papers  of  which  stat«  it  was 
thrown  overboard  from  the  ship  "Patriarch"  (from  Newcastle,  N.  S.  W., 
bound  for  London)  on  tbe  lltb  December,  18S4,  in  north  latitude  2°  16', 
west  longitude  22°  .3'.  This  point  is  near  tbe  southern  edge  of  the 
Guinea  current,  which  thus  appears  to  have  taken  five  months  to  cany 
the  bottle  some  l,i!00  geographical  milee  from  weet  to  east." 
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Tbe  lectures  on  Molecalar  Dynamics,  given  by  Prof.  Sir  William 

Thomson  at  the  Johns  Hopkins  University,  Baltimore,  in  October,  1881, 

mark  an  epoch  in  tbe  higher  physical  iDstmctiou  ot  this  country.   They 

were  devoted  to  a  dlscasstoa  of  the  wave  theory  of  light,  considering 

(1)  tbe  propagation  of  a  distarbanoe  through  an  elastic  mediam,  (2)  the 

diatacter  of  moleoolar  vibration,  and  (3)  tbe  influence  of  molecules  on 

the  propagation  of  waves.    The  lectures  dealt  largely  with  the  diffi- 

caltJes  of  the  vave  theory,  the  first  ennmerated  being  the  difficulty 

of  explaining  the  dependence  of  velocity  of  propagation  on  period  of 

vibratioD,  the  second  tbe  profterties  of  the  eether,  the  third  certain 

pfaeoomena  of  reflection  and  refraction,  and  the  fourth  those  of  doable 

refraction.    As  to  the  first  difficulty,  he  devoted  a  very  considerable 

space  to  Helmholtz^s  theory,  which  ascribes  dispersion  to  a  compound 

stmctDxe  of  material  molecules  according  to  which  they  have  a  natural 

period  of  vibration,  suggesting  an  ingenious  mechanical  {Helmholtz- 

Tbomaoa)  spring  aud  shell  molecule  to  represent  it.    As  to  the  tether, 

hi  has  no  difficulty  in  reconciling  its  almost  perfect  rigidity  vith  almost 

perfect  mobility,  since  the  question  ia  merely  one  of  time.    The  Eether 

may  be  liighly  elastic  for  vibrations  executed  in  the  100  or  1,600  million 

millioikth  of  a  second,  bat  highly  mobile  to  bodies  going  tbrongh  it  at 

the  rate  of  20  miles  a  second.    As  to  the  manner  in  which  the  molecule 

imparts  its  motion  to  the  ether,  he  says:  "The  kind  of  thing  that  tbe 

huQiooas  vibrator  consists  in  seems  to  me  to  be  a  sadden  initiation  of 

a  set  of  vibrations  and  a  sequence  of  vibrations  from  that  initiation 

whitdi  will  natarally  become  of  smaller  and  smaller  amplitade.    Why 

a  taddea  starct    Because  I  believe  that  tbe  light  of  the  natural  flame 

or  of  tbe   arc  light,  or  of  any  other  known  source  of  light,  mnst  be  the 

result  at  sndden  shocks  from  a  aamber  of  vibrators.    Take  the  light 

(dXaiiied  by  striking  two  quartz  pebbles  together.    Yoa  have  alt  seen 

a^f.     Xbere  is  one  of  the  very  simplest  sources  of  light.    What  sort 

«f  a  thin^  ''^^  ^^^  lig^t  be  that  proceeds  from  striking  two  qaartz  peb- 

H.  Mi».  li> 3' 
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blee  together  t  Under  what  circomstances  can  ve  conceive  a  groap  <rf 
waves  of  light  to  begin  gradaally  and  to  end  gradaallyt  Yoa  know 
what  takes  place  in  the  excitation  of  a  fiddle  string  or  of  a  toning  fork 
by  a  bow.  The  vibrations  gradually  get  ap  from  zero  to  a  maximnm, 
aod  then,  when  yon  take  the  bow  off,  gradually  subside.  I  cannot  see 
anything  like  that  in  the  aoaroe  of  light.  On  the  contrary,  it  seems  to 
me  to  be  all  shocks — a  sudden  beginning  and  gradaal  sobsidence.'*  Bat 
It  is  the  doable  refraction  ditScnlty  which  is  most  serions.  When  tlw 
medium  is  displaced  daring  wave  propagation  In  a  doably  refraotinf: 
crystal,  the  retarn  force  mnst  depend  on  the  direction  of  vibration,  lud 
not  on  the  plane  of  distortion,  as  theory  Indicates.  Bankings  snggestion 
of  a  cavity  in  the  laminiferons  ether  having  a  masslese,  rigid  lining,  aod 
coDtainiogamassive,  heavy  molecule  with  fluid  round  it,  seemed  to  solve 
the  difficulty.  Bat  the  form  of  wave  snrAtce  deduced  from  snch  a  hy- 
pothesis does  not  agree  with  Fresnel's,  as  Bayleigh  has  shown.  "  It  ap- 
pears, then,"  says  Professor  Forbes,  in  his  excellent  r^sam^  of  the  lectures, 
'■  that  after  all  the  labor  which  has  been  expended  upon  the  wave  theory 
of  light  it  fails  absolutely,  and  as  it  seems  hopelessly,  in  two  points  of 
primary  importance.  One  is  the  extinction  of  the  ray  polarized  by  re- 
flection; the  other  is  doable  refraction.  In  other  matters  we  bave 
difficulties,  but  we  can  see  a  possible  means  of  escape.  Here  there 
seems  to  be  none."    {yature,  March,  April,  1S86,  xxxi,  461,  608,  601.) 

At  the  Aberdeen  meeting  of  the  British  Association,  Stoney  showed 
that  the  mass  of  a  molecule  of  hydrogen  must  be  aquantityof  the  fame 
order  as  a  decigram  divided  by  10»*,  i.  «.,  a  twenty-fourth  decigranmet, 
which  is  the  same  as  a  twenty-flftb  grammet.  Hence  the  mass  of  the 
chemical  atom  of  hydrogen  may  be  taken  to  be  half  of  the  twenty-Qfrh 
of  the  grammet.  This  value  is  based  on  the  conclusion  reacfa^  by 
several  physicists  that  the  number  of  molecules  in  a  cubic  millimeter  of 
a  gas  at  ordinary  temperature  and  pressure  is  somewhere  about  a  onit 
eighteen  (lu^*);  from  which  it  can  be  shown  that  the  number  of  mole- 
cules per  liter  must  be  about  a  uuit  twenty -four  (10**).  From  this,  to- 
gether with  the  weisht  of  a  liter  of  hydrogen,  the  above  value  for  the 
mass  of  a  molecule  of  hydrogen  has  been  deduced.  {NatHre,  Kovennber, 
1885,  sxxiu,  21.) 

In  a  paper  on  the  identity  of  energy,  Lodge  baa  drawn  some  intereafc- 
ing  conclusions  from  an  important  memoir  by  Foynting,  presented  to 
the  Boyal  Society.  In  this  memoir  the  author  intiodnoes  "  the  ide*  of 
continuity  in  the  existence  of  energy ;  so  that  whenever  energy  is  txam- 
ferred  from  one  place  to  another  at  a  distance  it  is  not  to  be  re^^aided 
as  destroyed  at  one  place  and  recreated  at  another,  but  is  'to  be  i«. 
garded  as  transferred,  just  as  so  much  matter  would  have  to  be 
ferred ;  and  accordingly  we  may  seek  for  it  in  the  intervening 
and  may  stndy  the  paths  by  which  it  travels."  Lodse  regards  this  i 
form  of  the  doctrine  of  conservation  of  energy  as  much  simpler  ■ 
more  satisfactory  than  the  old  one ;  and  he  proves  it  rigidly  and 
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staDtaDeoosly  flrom  Kewton'R  lav  of  motion  (nsnaOy  stated  as  three),  oo 

Uie  one  haod,  and  a  denial  of  action  at  adistaoceoQ  the  other,  thus:  "If 
A  does  work  on  B  it  ezert«  force  on  it  throagb  a  certain  distance;  hot 
(NewtoD'a  lav)  B  exerts  au  eqnal  opposite  force  and  (being  in  contact) 
tbroagh  ezaotiy  the  same  distance;  hence  B  does  an  eqnal  opposite 
amoont  of  vork  or  gains  the  energy  vhich  A  loses.    The  stress  between 
A  and  B  is  the  means  of  transferring  energy  fttim  A  to  B,  directly  mo- 
tioD  takes  place  in  the  sense  A6.    And  the  energy  cannot  ^tnp  from 
A  to  B ;  it  is  transferred  across  their  point  of  contact,  and  by  hypothesis, 
tbeir 'contact' is  absolute;  there  is  no  interrening  gap,  microscopic, 
moleoolar,  or  othervise.    The  Energy  may  be  vatched  at  every  instant. 
Its  existence  is  continnons ;  itpossessesidentity."    ObvionslyA  and  B 
cannot  be  "  pieces  of.  matter"  in  the  ordinary  sense,  since  then  they 
cannot  be  in  contact.    If  A  and  M  be  conttgaone  material  molecolee, 
energy  may  be  transferred  trom  A  to  M,  but  not  directly ;  A  cannot  act 
on  M,  cannot  do  work  on  it,  because  of  the  intervening  gap.    A  can 
tuansfer  its  energy  to  B,  B  to  G,  0  to  D,  and  so  on,  handing  on  the  en- 
eigy  to  L,  which  is  in  contact  vitb,  and  can  act  on,  M,  doing  work  on  it 
and  giving  np  to  it  the  energy  lost  by  A.    A,  B,  0,  &c.,  are  supposed 
to  be  successive  portions  of  the  perfectly  continaons  spacefilling  me- 
dium— lether.    The  distinction  between  potential  and  kinetic  energy  is 
then  discussed,  and  the  conclusion  stated :  (1)  Energy  cannot  be  trans- 
ferred without  being  transformed ;  nor  conversely  can  it  be  transformed 
without  being  transferred ;  and  (2)  it  always  transforms  itself  iVom 
kioetio  to  potential  or  vice  versa.    "When  A  does  work  on  B,  energy 
ie  transferred  &om  A  to  B ;  if  the  energy  lost  by  A  is  kinetic,  that 
gsioed  by  B  is  potential ;  if,  on  the  other  hand,  A  loses  potential  then 
B  gains  kinetic  energy."    Hence  "the  common  4node  of  treating  a  fall- 
ing   weight,  saying  that  ite  energy  gradually  transforms  itself  from 
potential  to  kinetic,  but  remains  in  the  stone  all  the  time,  is,  etricUy 
^Making,  nonsense.    The  foot  is  the  stone  never  had  any  potential  en- 
ergy; no  rigid  body  can  have  any;  the  gravitation  medium  had  it,  how- 
erer,  and  kept  oo  transferring  it  to  the  stone  all  the  time  it  was  descendr 
ing.^     Change  of  form  is  therefore  necessary  and  universal  whenever 
eaergy  is  transferred,  i.  e.,  whenever  any  kind  of  activity  is  exhibited 
by  aoy  known  kind  of  material  existence.    {Phil.  Mag.,  Jnoe,  1885,  V, 
111,482.) 

Oroshans  has  annoauced  a  new  )aw  connecting  the  boiling  points  and 
densitiea  of  substances  with  their  atomic  composition,  which  law  he  calls 
'*The  lav  of  Density-onmbers."  These  density  nnmbers  form  a  new 
elasB  of  constants,  and  are  attributes  of  the  elements;  they  are  whole 
iKimbers,  and  each  element  possesses  only  one,  though  two  or  more 
denients  may  possess  the  same  number.  They  increase  vitb  the  atomic 
wa^tMy  bnt  are  not  proportional  to  them.  From  the  valaes  thus  far 
'  dbtoiaedy  the  aathor  suggests  the  hypothesis  that  carbon,  oxygen,  and 
Indrogeo   are  simple  bodies,  the  other  elements  being  compoands  of 
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other  simple  sabstaaces,  the  namber  of  atoms  of  which  is  sh<^vn  by  the 
density  namber  of  each  element.  He  enunciates  the  law  in  the  follow- 
ing simple  form :  "  The  densities  of  sabstaoces  are  proportional  to  the 
density  nnmbers."  Of  course  it  is  necessary  that  the  sobstaoces  com- 
pared should  be  nnder  similar  conditions;  and  then  the  ratio  of  the 
sum  of  the  density  nnmlwrB  to  the  density  is  constant.  Thus  for  a 
series  of  faydrated  crystalliue  salts  of  the  formula  BOU  (ITtO)c  this 
ratio  varied  fh)m  19*85  to  20-00.  Yarions  other  applications  of  the  law 
are  given.     [Phil  Mag.,  Jaly,  Augnst,  1886,  V,  xi,  16,  191.) 

Lodge,  in  his  lecture  on  Dust,  at  the  Montreal  meeting  of  the  Britisli 
Association,  defined  it  to  be  all  foreign  mutter,  of  whatever  kind,  sus- 
pended in  the  air.    Its  function  in  causing  the  blue  color  of  the  sky  and 
the  diffusion  of  sunlight  was  discuaaed.    If  the  atmosphere  were  purely 
gaseous,  holding  no  minute  foreign  bodies  in  suspension,  the  sun  would 
glare  down  directly  with  blinding  intensity,  and  objects  not  in  its  direct 
rays  would  be  in  almost  complete  shadow.    The  sun  would  be  set  in  a 
black  firmament,  and  it  would  be  easy  to  see  the  stars  at  noonday. 
But  so  far  from  this,  tlie  sun's  rays,  on  reaching  our  atmosphere,  are  par- 
tially intercepted,  diffused,  and  scattered  by  myriads  of  most  minute 
particles,  so  minute  as  to  be  even  smaller  than  the  light  waves  them- 
selves, which  act  therefore  more  powerfully  on  the  smallest  of  these 
waves  than  on  the  largest.    The  light  thus  scattered  has  a  piepoDder- 
ance  of  small  waves,  owing  to  the  minute  size  of  the  scattering  parti 
ctes,  and  hence  it  affects  our  sight  organ  with  the  sensation  of  blue. 
Tbefunctionof  dust  in  causing  vapor  condensation  was  then  considered), 
and  the  theory  of  Aitken  illustrated  by  experiment.    Five  methods  of 
removing  dust  from  the  air  were  mentioned:  (1)  Filtration  through  cot- 
ton wool,  either  alone  qf  mixed  with  glycerin ;  (2)  settling,  especially 
in  hydrogen;  (3)  condensing  vapor  in  the  air  several  times ;  (4)  calcin- 
ing the  air,  or  keeping  a  hot  body  in  it  for  some  time;  and  (5)  dischaxg- 
ing  electricity  into  it  from  a  point.    He  points  out  that  the  action  of  a  hot 
body  in  keeping  the  dost  away  from  itself  is  due  to  molecular  bombard- 
tnent;  Teit,  Dewar,  and  Reynolds  having  shown  that  a  Crookes  bom- 
bardment is  effective  at  ordinary  pressures,  provided  the  bodies  booi 
banted  are  small.    Dust  particles,  being  very  small,  are  driven   by 
molecular  impact  away  from  hot  bodies  toward  cold  ones.    Hence  we 
observe  that  articles  in  a  room  warmed  by  radiation,  and  therefore 
'  warmer  than  the  air  of  the  room,  are  not  likely  to  become  as  ilusty  as 
those  in  a  room  warmed  by  hot  air,  where  the  air  is  warmer  tliaa   the 
articles.    The  rapid  deposition  of  dust  by  electrification  was  shown   by 
discharging  the  current  of  a  Yosa  machine  from  a  poiut  into  an  atmos- 
phere containing  magnesium  smoke.    Thus,  possibly,  the  air  is  cle&r«<I 
by  thunder  storms,  and  thus  fog  might  possibly  be  dissipated  at  sea- 
{Nature,  January,  1885,  xzxi,265.) 

Geuocchi  has  published  a  hintorical  note  on  the  pendulum  experiment 
for  determining  tlie  earth's  rotation.     Poleni,  in  ltiC9,  in  uoticiug  a  oms 


PHYSICS.  SRI 

moir  of  HojgeDs,  says  that,  in  conseqaeace  of  tfae  earth's  rotation,  a 
I  pendulum  could  not  remain  in  the  same  plaoe  daring  two  consecative 
06uillatioD8.  De  Sivry,  in  17S'i,  in  bis  translation  of  PHny,  observes 
that  the  pendnlam  might  be  used  in  place  of  a  compass,  "  the  vessel  in 
turning  abont  not  altering  by  this  motion  the  direction  of  vihration 
once  given  to  the  peDdolam."  In  1837  Poisson,  vhile  admitting  the 
deflecting  inflaence  of  the  earth's  rotation  npon  a  projectile,  denied  the 
ptwsibility  of  any  deviation  whatever  for  the  pendulum ;  and  in  order 
to  sustain  bis  opinion,  he  attempted  to  prove  mathematically  that  the 
component  perpendicnlar  to  the  oscillatory  plane  was  too  smaJl  to  cause 
auy  sensible  deviadoo  of  the  pendulum  from  its  plane,  or  to  have  any 
appreciable  ioflaence  on  its  motion.  This  opinion  was  refhted  by  Biuet 
and  Plana  in  1851.  Poncelet,  in  1860,  showed  that  the  phenomenon 
was  much  more  complicated  Uian  had  been  generally  supposed;  and 
fiually,  W.  Dumas  and  Serret  gave  the  complete  theory  of  the  experi- 
ment   (J.  Phsa.,  March,  1885,  II,  rv,  147.) 

In  coastructing  the  reversible  pendulum  of  Bohnenberger,  Weber  has 
proposed  to  place  the  knife  edges  in  snch  a  way  that  any  given  varia- 
tion of  their  distance  may  have  the  least  possible  influence  npon  the 
duration  of  oscillation.  With  a  cylindrical  rod  he  finds  that  this  con- 
dition is  realized  when  t=  /3'tf^tQ*5  "  and  when  the  knife  edges  are 

V  p 
placed  symmetrically  at  a  distance  from  the  ceater  x  =  0-37835  a;  a  rep- 
reaentiDg  the  moment  of  inertia  of  the  pendulum  around  its  center  of 
gravity.  Tfae  value  of  a  may  be  calculated  geometrically  and  the  length 
of  the  simple  syDchronous  pendulum  I  in  the  formula  1=3-02045  a  be 
deduced  ftt>m  a  determination  of  the  time  t,  withoat  having  any  meas- 
nrenients  of  length  to  make  other  than  those  of  the  geometric  dimen- 
sions of  the  rod.  {Wied.  Ann.,  xxn,  439;  J.  PAys., November,  1885,  II, 
IT,  filO.) 

Oppolzer  has  obtained,  by  means  of  a  Bepsold  reversion  pendulum, 
the  provisional  value  0-993825  meter  for  the  length  of  a  seconds  pendn- 
lam  in  Vienna,  lat.  48°  13'  67",  altitude  236  meters.  {Ber.  Ak.  WtM., 
1884,  p.  2 }  <7.  Phya.,  April,  1885,  U,  iv,  184). 

Sakai  and  Yamagnchi  have  determined  the  gravitation  constant  in 
o.  a.  B.  ouits  at  Kagoshima  and  at  Naha,  in  the  Loo  Choo  Islands,  using 
the  method  employed  by  MendenbaU  in  Tokio.  The  value  at  Kf^oshi- 
ma  was  979-561  ±  0-0057,  and  at  Naha  979-165  ±  0-Q055.  (Am.  J.  8cL, 
May,  1885,  III,  ixix,  404.) 

Bartoii  has  speculated  on  the  mean  density  of  a  body  containing  all 
the  known  elements  in  a  solid  state,  either  uncombined,  or,  if  partly 
combined,  each  retaining  the  density  belonging  to  it  in  the  solid  state. 
He  makes  three  suppositions:  (1)  The  masses  of  all  the  substanoes 
equal ;  (2)  the  masses  such  that  the  corresponding  volumes  shall  be 
eqaal,  and  (3)  the  masses  in  the  ratio  of  the  atomic  weights.  In  this 
way  be  arrives  at  the  mean  densities  2-698,  7-027,  and  0-776,  tliiB  last 
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value,  as  lie  points  oat,  ooniing  very  near  that  got  by  OaTendish  for  the 
mean  deosity  of  the  earth,  which  waa  S-67.    (Natwci  October,  1865,     | 
xxxn,  635.) 

WiUlog  has  revived  the  use  of  the  pendalam  for  determining  the 
earth's  mean  density,  and  has  shown  that  the  necessary  sensitiveQeae 
may  be  secared  by  a^jasting  so  that  the  center  of  gravity  comes  dose 
noder  the  axis  of  oscillation.  Id  bis  experimental  apparatus  fixed  leaden 
balls,  each  weighing  300  grams,  were  placed  at  the  ends  of  a  prismatic 
rod  of  thin  sheet  iron,  the  steel  knife  edge  being  in  the  middle  of  the 
rod  and  resting  on  agate  planes.  After  adjostmeut  to  eqoilibriam,  tlie 
attracting  masses  were  brought  near  the  leaden  spheres  and  the  deflection 
read  by  means  of  a  mirror  and  scale.  From  the  value  thas  obtained  the 
ratio  of  the  deflecting  attraction  tu  the  constant  of  gravitation  can  be 
deduced.  By  reversing  the  direction  of  the  deflecting  force  the  total 
deviation  is  doubled.  An  improved  apparatus,  in  process  of  constmo- 
tion,  will,  it  is  expected,  give  accnrate  results.  {Ser.  Ak.  SerL,  January, 
1885 ;  PhiL  Mag.,  March,  1885,  V,  ni,  219 ;  Am.  J.  8ei.,  May,  1885,  IH, 

TTTTT,  402.) 

KSnig  and  Bicharz  have  suggested  an  improvement  of  Ton  Jolly's 
method  for  determining  the  earth's  mean  density.  A  cnbical  block  of 
lead,  abont  2  meters  in  the  edge  and  weighing  100,000  kilograms,  is  so 
placed  that  the  center  of  its  upper  horizontal  surface  is  exactly  beneath 
the  middle  knife  edges  of  an  extremely  delicate  balauoe.  Beneath  th6 
center  of  each  scale-pan  the  block  is  bored  vertically  through,  and  two 
other  scale-pans  are  suspended  below  the  block  by  means  of  rods  pass- 
ing through  these  openings.  A  weight  in  one  of  the  upper  pans  is  bal- 
anced by  weights  in  the  opposite  lower  pan.  The  former  is  acted  on  by 
the  earth's  attraction  plus  that  of  the  block,  the  latter  by  the  dtflferenee 
of  the  two.  Hence,  the  weights  in  the  lower  pan  are  greater  than  tfaOM 
in  the  upper  by  twice  the  attraction  of  the  block.  A  second  weighing 
is  then  made,  the  other  two  pans  being  now  used.  The  diffsrenee  <^ 
the  two  weighings  gives  four  times  the  attraction  of  the  block.  {Btr. 
Ak.  Berl,  December,  1884;  Phil.  Mag.,  February,  1885,  V,  xix,  Mft; 
Nature,  January,  March,  1885,  xxxi,  260,  408,  481.) 

UBCHADIOS. 

1.  0/ Solids. 

In  a  paper  read  at  the  Aberdeen  meeting  of  the  British  AssooifttUiO, 
Osborne  Reynolds  discussed  a  new  and  very  fundamental  property  of 
granular  masses  composed  of  rigid  particles  in  contact,  which  propnty 
h^calia  Dilataney.  Itis  exhibited  in  any  arrangement  of  particles  when 
change  of  bulk  is  dependent  upon  change  of  shape.  In  fluids  ohange 
of  shape  and  volume  are  independent,  but  in  solids  they  are  aometiswB 
not  separable.  With  granular  masses  change  of  abapealways  prodwM 
change  of  volume,  and  if  change  of  volome  is  prevailed  any  chanm  «f 
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form  is  imi>OBBible.  Thas  a  sack  of  coro  is  flexible  on  ead,  but  becomes 
hard  when  placed  on  its  aide,  and  its  shape  will  not  alter.  Bat  if  tbe 
sack  be  made  of  rubber,  siuce  tbe  bonndar;  of  the  granular  mass  is 
DOT  extensible,  it  remains  perfectly  flexible  in  all  positions.  However, 
if  it  be  possible  with  an  extensible  envelope  to  impose  a  maximum  toI- 
ame  npon  the  contents,  effects  similar  to  those  obtained  with  the  inex> 
tendble  boundary  may  be  expected.  This  can  be  done,  for  example, 
by  placing  TSo.  6  shot  in  a  robber  bag  and  adding  a  certain  amount 
of  water..  If  tbe  quantity  of  water  besach  that  tbe  spaces  between 
the  grannies  when  in  close  arrangement  are  all  filled  by  it,  while 
with  a  wide  arrangement  the  amonnt  is  not  enongb,  a  point  will  be 
reached  in  passing  from  tbe  first  to  tbe  second  arrangement  snch  that 
fay  farther  obange  of  shape  and  conseqaently  of  volume  would  produce 
a  vacnnm.  When  this  stage  is  reached  thewholemasa  becomes  perfectly 
hard.  When  tbe  foot  presses  npon  wet  sand,  that  portion  of  it  imme- 
diately Bttrronuding  the  foot  becomex  momentarily  dry.  Tbe  sand  being 
completely  filled  with  water,  the  pressure  of  the  foot  canaes  dilatation, 
and  so  more  water  is  required.  This  is  drawn  in  from  the  surrounding 
sand  leaving  it  dry  until  a  sufficient  supply  has  been  drawn  up  from 
below.  Ou  raising  the  foot  the  sand  contracts  again  and  the  excess  of 
water  escapes  again  wetting  tbe  sand  under  and  around  the  foot.  The 
author  conceived  that  tbe  property  of  dilatancy  placed  a  hitherto  nn> 
known  mechauical  contrivance  at  the  command  of  those  who  would  ex- 
plain tbe  fuudameotal  arrangement  of  tbe  noiverse ;  and  he  proceeded 
to  explain  bow  bodies  in  such  a  medium  would,  in  virtue  of  the  dilation 
caused  in  the  medium,  attract  each  other  at  a  distance  with  a  force  de- 
pending on  the  distance  which  might  well  oorrespoDd  with  gravitation. 
Further,  owing  to  the  existence  of  a  region  close  to  tbe  body  in  which 
the  deusity  varies  several  times  from  maximum  to  minimum,  the  mutual 
force  might  undergo  a  change  from  attraction  to  repulsion,  and  this 
more  than  once,  as  the  bodies  approach  a  conditioi)  which  seems  to 
ao€K)unt  for  cohesion  and  observed  molecular  force  far  better  than  any 
previons  hypothesis.  {PhiL  Mag^  December,  1886,  T,  XX,  469;  Jfature, 
October,  1885,  zxxii,  636.) 

Von  Helmholtz  has  suggested  an  improved  method  of  measuring  the 
modulus  of  elasticity  of  solids.  Ordinarily  the  bar  is  firmly  supported  at 
its  ends  and  the  flexure  produced  by  loading  it  in  the  middle  is  measured 
Trith  the  catbetometer.  Under  these  circumstances,  however,  aoonsid* 
er»ble  error  is  introduced  by  the  compression  at  the  points  of  support. 
To  eliminate  this  Yon  Helmholtz  uses  two  perpendicular  mirrors  at  the 
enda  of  the  bar,  their  reflecting  surfaces  being  directed  inwards.  A 
Bcale  ia  placed  opposite  one  end  of  the  bar  and  a  reading  telescope  op- 
posite the  other.  The  image  of  tbe  scale  is  seen  in  the  one  mirror  as 
r^ccted  in  the  opposite  one.  As  tbe  bar  is  loaded  and  becomes  flexed 
Uw  Image  is  displaced  to  an  amount  proportion^  to  the  angular  changes 
of  tiie  mirrois.    The  amonnt  of  flexure  for  diSerent  loads  is  a  simple 
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matter  of  observation  therefore,  and  is  iDdepeodent  of  the  ^Rect  of  the 
pressure  on  the  sapporting  edges.  KSnig  proposes  the  nse  of  the  anal- 
ogous method  of  £irchhoff  for  determining  Poisaon's  constants ;  only, 
instead  of  asing  two  horizontal  mirrors  and  two  telescopes,  two  parallel 
mirrors  inclined  at  an  angle  of  16°  shoald  be  ased  at  tbe  two  ends  of 
the  bar,  with  one  telescope.  In  this  way  the  modnli  of  elasticity  and 
of  torsion  may  be  measored  and  tbe  constants  in  qnestion  calculated. 
(Nature,  Angnst,  1885,  xxxu,  360.) 

Frederick  Siemens  has  improved  greatly  the  processes  for  temperiag 
glass,  and  consequently  the  product  obtained.    The  scientific  principle 
underlying  these  consists  simply  in  keeping  the  whole  body  of  the  glass 
at  a  uniform  temperature  during  the  operations  of  heating  and  cooling. 
The  De  la  Bastie  process  is  wrong  in  principle,  since  it  leaves  the  glass 
in  a  state  of  tension;  while  the  glass  treated  by  the  new  process  is  al- 
most entirely  free  from  internal  stress.    Three  distinct  processes  are 
made  nse  of}  in  the  first,  called  press-hardening,  the  very  best  qiulity 
of  glass  is  used.    It  is  cut  into  the  proposed  shapes,  softened  in  the 
furnace,  and  cooled  between  metal  plates,  the  degree  of  hardening  de- 
pending upon  the  temperature  to  which  the  glass  is  heated  and  the 
rate  at  which  it  is  cooled.    It  may  be  cooled  so  rapidly  that  a  diamond 
will  not  scratch  it,  a  result  obtained  in  tbe  case  of  sheet  and  plate  itlass 
for  the  most  part,  either  plain  or  decorated;  increasing  its  strength 
eightfold.    For  sheets  of  ordinary  thicluiess,  tbe  heating  ocoupies  a 
minnte  and  the  cooling  half  a  minute,  and  this  without  injury  to  the 
glass.    Tbe  second  process,  called  semi-hardening,  is  applied  to  articleB 
not  adapted  to  the  press.    These  are  heated  up  to  the  verge  of  softening 
and  then  placed  in  an  iron  casing  having  projecting  ribs  to  give  the 
necessary  support,  tbe  whole  being  cooled  in  the  open  air.    The  strength 
of  the  glass  is  increased  aboot  three  times.    The  glass  made  in  tbe  third 
process  is  called  bard-cast  glass,  and  i#  used  for  gnndstones,  sleepers, 
car-rails,  and  floor  plates.    It  is  made  in  a  continuous  melting  faroaoe 
and  rnn  into  molds  made  of  imperfectly  conducting  materials,  aach  as  - 
mixtures  of  poroelain,  glass  pots,  heavy  spar,  magnetic  iron,  &o.,  pul- 
verized and  then  molded  as  in  casting  iron.    After  the  glass  is  ran  into 
the  mold  the  whole  is  heated  up  and  rapidly  cooled.    To  show  its  htuno- 
geneity  a  tuning  fork  was  made  of  it  which  gave  a  clear  musical  Dote. 
{Nature,  March,  1886,  xxxi,  413.) 

Sherman  has  called  attention  to  tbe  relation  obtained  by  Weber  be- 
tween the  residual  elasticity  of  glass  and  its  chemical  composition,  tJbe 
former  value  being  deduced  from  the  observed  depression  of  tbe  colonui 
after  heating.  Plotting  tbe  results  obtained,  the  ordinates  repreaent- 
ing  depression  in  tenths  of  a  degree  and  tbe  abscissas  the  ratio  of  pot- 
ash to  soda,  Sherman  notes  the  fact  that  while  the  greater  portion  of 
the  observations  may  be  represented  by  a  smooth  carve,  yet  several  of 
the  points  lie  farther  from  the  curve  than  can  be  acconnted  for  by  erron 
of  observation ;  the  composition  of  the  glass  being  iden^caUy"  the  iramo 
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for  Bome  of  these  points  and  for  some  lying  in  the  curve.  Except  in 
one  case,  the  departores  are  less  than  the  maxtmnm  differences  afforded 
by  the  depressions  observed  on  a  single  thermometer.  In  this  case,  the 
only  one  where  the  depression  is  diminished,  the  lime,  soda,  and  potash 
exist  in  the  glass  iu  nearly  eqnal  amounts.  {Am.  J.  8ci.,  May,  1885, 
m,  XXII,  383.) 

Bartoli  has  soaght  to  show  the  non-penneability  of  glass  to.gases  by 
means  of  a  polarizatiou  test.  A  glass  trough  divided  vertically  in  the 
middle  was  filled  vith  a  solution  of  eodinm  sulphate.  On  opposite 
sides  of  this  partition  were  fastened  thin  gold  electrodes,  a  second  eleo- 
tiode,  also,  of  gold,  being  in  each  cell.  The  two  electrodes  of  one  of  these 
cells  vere  connected  with  a  delicate  galvanometer,  those  of  the  other 
with  a  strong  battery.  But  no  effect  was  produced  npon  the  galvanom- 
eter. Since  any  trace  of  either  oxygen  or  hydrogen  by  passing  tiirongh 
the  glass  would  have  polarized  one  of  the  gatvauometer  electrodes  and 
produced  a  current,  the  author  concludes  that  the  glass  is  not  permea- 
ble to  gases.  {11  Nuovo  Cimmto,  III,  XTI,  78 ;  J.  Phy».,  December,  1885, 
II,  IT,  556.) 

Trowbridge  and  McBae  have  determined  by  several  methods  the  co- 
efficient of  elasticity  of  ice.  Bars  prepared  by  freezing  water  in  metallic 
tobea  vere  vibrated  transversely  and  made  to  record  their  vibrations 
simnltaneonsly  witli  those  of  a  tuning  fork  of  known  pitch.  The  values 
of  £  in  two  experiments  were  66  x  10*  and  66  x  10"  absolute  nnits. 
Bars  of  ice  were  cut  from  a  pond,  supported  at  the  ends,  wei^^ted,  and 
the  deflection  -measured  by  a  catbetometer.  The  values  in  the  four 
aeries  of  observations  were  57  x  10»,  65  x  10»,  71  x  10»,  96  x  J0», 
the  mean  being  72  x  10*.  By  the  method  of  longitudinal  vibrations, 
the  pit«h  of  the  note  being  0.3  of  a  semi-tone  of  0  sharp,  tbe  modulus 
tor  a  bar  of  ice  138  centimeters  long  was  found  to  be  86  x  10*  absolute 
onitB.  The  calculated  velocitjllof  sound  in  ice  is  therefore  2,900  meters 
PMT  second,  or  about  nine  times  the  velocity  in  air.  {Am.  J.  8ei.,  May, 
-   1886,  IU,  XXIX,  349.) 

3Yotter  has  communicated  to  the  Boyal  Society  the  results  of  some 
experiments  made  at  tbe  Orindelwald  glacier  to  ascertain  whether  di- 
rect evidence  of  shearing  could  be  obtained  in  ice  nnder  the  action  of 
forces  produced  by  tbe  action  of  gravity.  Bars  of  ice  were  passed 
tbrongh  holes  in  three  parallel  blocks  of  wood  nearly  in  contact,  the 
two  oater  ones  being  bang  to  a  frame,  while  a  weight  was  hung  to  the 
middle  one.  In  a  final  experiment  a  shear  of  about  U.075°'"  was  observed 
after  tbe  action  during  seventeen  days  of  a  shearing  force  of  rather  more 
tbaa  2O0  grams  per  square  centimeter.  He  therefore  thinks  that "  there 
is  tittle  doubt  that,  nnder  conditions  closely  resembling  those  in  the  in- 
terior of  a  glacier,  and  nnder  tbe  influences  of  forces  comparable  with 
those  '■rhich  gravity  is  capable  of  exerting  in  a  glacier,  hand  specimens 
of  ice  shear  in  the  same  manner  as  a  truly  viscous  solid  would  do." 
iKattre,  Febmary,  1886,  xxxi,  328.) 
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Morgan  has  made  a  Geries  of  experim«nts  on  the  viscoaity  of  ice,  vhioli, 
tefcen  Id  conneotion  with  results  obtRioed  by  other  experimenters,  ue 
of  great  interest.  In  the  first  a  cylinder  of  ice  3  inches  in  diameter 
vas  sapported  on  a  board,  and  over  it  a  wire  was  bung  loaded  with  s 
total  weight  of  6  pounds.  The  whole  was  placed  in  the  snow  chamber  of 
a  refrigerating  apparatus  for  six  and  a  half  hoars  at  a  temperature  never 
above— 12°,  No  dent  was  observable  on  the  surface -of  the  cylindet. 
The  second  experiment  was  similar,  the  weight  being  increased  to  10 
ponnds  and  the  time  to  eight  hoars,  but  the  result  was  the  same.  Id 
the  third,  the  weight  was  14  ponnds  and  the  time  seventeen  and  a  half 
hoars,  bat  no  indentation  was  observable.  In  the  fonrth  experiment  a 
bar  of  ice  2^  inches  wide  and  I^  thick  was  sapported  on  bearers  IS} 
inches  apart,  firom  Monday  noon  to  Saturday  noon  withoat  perceptible 
flexure.  In  the  fifth  the  bar  was  weighted  in  the  middle  for  the  same 
time  with  7  pounds,  bnt  with  the  same  result.  In  the  sixth,  18  pounds 
weight  acting  for  the  same  time  gave  no  perceptible  deflection.  In  tiie 
seventh  a  similar  thoagh  thinner  bar,  varying,  from  -625  to  *875  of  aa 
inch  in  thickness,  was  weighted  for  four  days  with  7  pounds  and  for 
two  days  with  7  ponnds  additional.  Xo  bending  conld  be  detected  by 
measurement.  The  aatbor  cit«B  experiments  at  other  temperatures,  and 
concludes  that  the  viscosity  of  ice  is  considerable  at  temperatures  at 
and  above  the  melting  point,  is  much  less  below  but  near  this  pmnt, 
is  very  slight  between  —3.5°  and  —12°,  and  is  nii  below  —12°.  {Nature, 
May,  1885,  xxxn,  16.) 

Fromme  has  observed  that  the  purely  mecbnnical  interpretation  of 
tb^  change  of  properties  which  steel  undergoes  by  hardening,  in  whidi 
the  pressure  which  the  external  layer  suddenly  cooled  exerts  on  ttie 
internal  portions,  plays  a  prominent  part,  leads  to  consequences  con- 
cerning the  density  of  a  tempered  mass  of  steel  which  are  not  always 
in  accord  with  experiment.  It  most  hS  admitted  that  this  mechanical 
action  produces  so  close  an  approximation  of  the  molecules  that  a  con- 
secutive chemical  action  results,  I.  e.,  the  combination  of  the  iron  uid 
the  carbon.  In  this  way  it  is  not  ditBcnlt  to  see  that  slow  cooling, 
effected  under  a  considerable  pressure,  can  produce  the  physical  effeots 
of  hardening,  as  the  experiments  of  Olemandot  and  Lan  have  shown. 
{Wied.  Am.,  ixn,  371;  J.  Phyt.,  December,  188B,  U,  it,  B83.) 

2.  0/Liguidt. 

In  coi^nnotion  with  Ylcentiui,  Pagliani  has  determined  the  coefficieDt 
of  compressibility  of  water  at  various  temperatures.  At  0°  it  ia 
0-0000503}  at  10°,  0-0000470;  at  20°,  0-0000445;  at  30°,  O-00OO126;  M 
10°,  0-0000409;  at  60°,  0-0000397 ;  at  00°,  0-0000389 ;  at  70O,  (H)OO0890; 
at  80°,  0-0000396 ;  at  90°,  0-0000402 ;  and  at  100°,  0-0000410.  The  same 
author,  working  with  Pahuzo,  finds  the  compressibility  of  ethyl  aloohol 
to  be  represented  by  the  empirical  formula  ;H=f<*  (lH^003177|-f- 
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O00005505).  With  respect  to  mixtnres,  the  aathors  find  (1)  that  t^e 
additioD  of  amall  quantities  of  alcohol  lowers  the  oompresaibility-coeffl- 
cient  of  water;  (2)  that  this  dirniaotioD  coDtiaaes  to  iscrease  nntil  the 
alcohol  conatitntes  23  per  cent.;  (3)  that  for  mixtnres  coDtaining  leas 
than  19  per  cent,  of  alcohol,  the  coefflcieot  diminishee  as  the  tempera- 
ture rises  from  zero  upward,  there  being  for  each  mixtare  a  tempera- 
titre  where  it  is  a  mlDlmaoi ;  and  (4)  that  tbe  temperature  of  miDimom 
oompressibility  is  always  lower  for  these  mixtnres  than  for  water. 
There  appears  to  be  no  relation  between  the  temperature  of  maximum 
denmty  and  minimam  compresBibility  of  these  mixtnres.  {J.  Phyt., 
Aagast,  1S85,  II,  it,  371.) 

Terqnem  has  translated  from  Titrnvins  an  acconnt  of  the  process  by 
which  Archimedes  determined  the  composition  of  the  crown  of  Hiero, 
which  differs  fhim  that  ordinarily  received. '  After  the  discovery  in  the 
biMh,  he  caused  to  be  made  two  masses  equal  in  weight  to  that  of  tbe 
crown,  tbe  one  of  gold  the  other  of  silver.  Then  having  filled  com- 
pletely with  water  a  vessel  of  known  capacity  he  plunged  into  it  the 
mass  of  silver.  A  quantity  of  water  equal  t»  the  volume  of  the  silver 
overflowed.  Bemoviog  the  metal,  he  ponred  water  into  the  vessel  ontil 
it  was  again  fall,  measuring  the  quantity'  of  water  thus  used.  In  this 
manner  he  ascertained  tbe  volnme  of  water  corresponding  to  a  known 
weight  of  silver.  This  experiment  was  then  repeated  with  the  mass  of 
gold,  the  volume  of  which  was  found  proportionally  less.  On  immers' 
ing  the  crown  in  the  same  vessel,  he  observed  that  a  greater  volume  of 
water  overflowed  than  was  displaced  by  the  mass  of  gold  of  the  same 
weight;  and  fi^m  the  quantity  which  overflowed  in  the  former  case  over 
that  in  the  latter  he  calculated  the  amount  of  silver  which  the  crown 
contained.  Hence  it  would  appear  that  Archimedes  did  not  make  use 
of  the  upward  pressure  of  liquids  in  this  experiment,  as  is  generally  ae- 
Bomed,  but  employed  a  process  analogous  in  principle  if  not  identical 
with  that  of  the  specific  gravity  bottle.  (J.  PAys.,  August,  1886,  II,  IT, 
381.) 

Sotaiff  has  devised  a  simple  form  of  apparatus  for  determining  tbe 
specific  density  of  liquids  at  high  temperatures  based  on  the  principle 
of  tbe  weight  thermometer.  The  bottle  used,  which  has  a  capacity  of 
8  or  10*-  ^,  has  a  recurved  neck  over  which  is  a  helmet  ground  air  tight'. 
It  is  filled  with  the  liquid  and  weighed,  then  submitted  to  tbe  required 
temperatnre  and  the  excess  of  liquid  allowed  to  overflow  Into  the  helmet. 
A.  second  weighing  after  cooling  gives  the  weight  of  the  liquid  remain- 
ing and  hence  of  the  overflow,  from  which  tbe  density  of  tbe  liquid  at 
tbe  given  temperature  is  calculated.  (Ber.  Berl.  Chem.  Oet.^  Jane,  1885, 
xnn,  1538}  Am.  J.  Set.,  November,  1885,  III,  xiK,  380.) 

The  phenomena  of  capillarity  have  received  very  considerable  atten- 
tion- Worthiogton  has  reviewed  tbe  method  proposed  by  Quincke  for 
determining  surface  tensions  from  tbe  dimensions  of  flat  drops  and  bob- 
bles,  and  has  shown  that  the  higher  results  given  by  this  method  over 
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thofie  given  by  capillary  tubes  are  due  in  tbe  main  to  two  eironeoaa  m- 
snmptious,  which  may  cause  an  ertor  of  even  10  per  cent.  He  gives  a 
table  of  tbe  corrected  values  for  ten  Itqnids.  (Phil,  Mag.,  July,  1885, 
y,  XX,  51.)  Id  a  paper  on  the  theory  of  pendent  drops  the  same  author 
ebows  that  tbe  value  of  tbe  surface  tension  of  a  liquid  may  be  dedaceil 
firom  the  measurement  of  tbe  value  of  tbe  inclination  of  tbe  tangent  of 
the  curved  surface  of  a  pendent  drop  to  tbe  axis,  measured  at  a  single 
level,  that  level  being  so  chosen  that  the  tangent  is  there  vertical 
(Phil  Mag.,  January,  1885,  V,  xil,  46;  J.  Pkya.,  October,  1885,  II,  IV, 
466.) 

Worthington  has  devised  acapillary  multiplier,  which  consists  simplj 
of  a  rectangular  strip  of  platinum  foil  of  known  length  rolled  into  a 
cylindrical  coil,  the  successive  convolutions  being  kept  separate  ata  dis- 
tance of  about  2""  by  means  of  a  strip  of  glass  beads  in  tbe  upper  por- 
tion of  the  coil.  Tbe  lower  edges  of  the  convolutions  are  in  the  same 
plane,  and,  as  when  in  use,  the  coil  bangs  from  one  end  of  a  balance 
beam,  this  plane  is  borizoutaL  By  immersing  the  tower  edge  in  any 
liquid  and  measuring  by  weights  in  tbe  opposite  scale-pan  the  pull  on 
the  coil  the  surface  tension  may  be  calculated.  (PhiL  Mag.,  January, 
1886,.  V,  IIS,  43;  J.  Phya.,  October,  1885,  H,  IT,  467.) 

Bother  has  measured  tbe  capillary  constant  of  several  saline  solutions, 
and  also  of  various  mixtures  of  these  solutions.  ( Wied.  Ann.,  xxi,  576; 
J.  Phys.,  November,  1886,  II,  it,  620.)  Tbe  paper  of  Beiuold  and  Riicker 
OD  the  influence  of  an  electric  current  in  modifying  the  rate  of  thinning 
of  a  liquid  film  has  appeared  in  full.  (PhiL  Mag.,  February,  1885,  V, 
XIX,  94.)  Riicker  has  delivered  a  lecture  on  llqoid  films  before  the 
Royal  Institution,  giving  a  r^sum^  of  the  investigations  on  this  salyect 
made  by  himself  in  conjunction  with  Reinold.  (Nature,  July,  1885, 
xxxn,  210.) 

Warburg  and  Sachs  have  studied  the  influence  of  increasing  densi^ 
on  the  viscosity  of  liquids,  aud  have  calculated  tbe  coefflcient  of  Motioo 
from  tbe  compressibility.  This  coefflcient  increases  for  carbon  dioxide, 
ether,  and  benzene,  and  diminishes  for  water.  This  latter  fact  was  es- 
tablished by  Rontgeu  in  1881.  ( Wied.  Ann.,  xxn,  510,  518;  J.  Phgt^ 
November,  1885,  II.  it,  619.) 

Newall  has  investigated  the  phenomena  of  colliding  water-Jets  and 
has  obtained  some  curious  results.  If  two  horizontal  jets  of  wata, 
issuing  from  similar  glass  nozzles  and  tod  from  two  glass  bottles,  be 
made  to  collide  at  a  small  angle  the  jets,  if  tolerably  clean  aod  dast 
free  water  be  used,  rebound  from  one  another,  bn.t  may  be  made  to 
unite  by  connecting  the  terminals  of  a  batt«ry  with  the  water  in  the 
two  bottles.  The  sui'face  of  separation  between  tbe  colliding  jets  is  ver- 
tical and  shows  the  colors  of  thin  plates  with  remarkable  bnlliancy,  dne 
undoubtedly  to  a  tbiu  film  of  air,  as  Rayleigb  has  shown  the  two  to  be 
electrically  insulated  from  one  another.  The  author  investigated  the 
effect  of  a  gradual  increase  of  electromotive  force  upon  these  colors, 
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and  fosDd  that  tbey  remaioed  coDstaot  notil  coalesceoce  was  produced, 
and  tbea  disappeared  saddealy;  thns  elimiDating  coDclasively  the  hy- 
pothesis that  the  actioD  of  electricity  in  promoting  onion  may  be  ascribed 
to  the  additional  pressure  called  into  play  by  electrical  attraction  of  the 
opposed  water  snrfoces  acting  as  plates  of  a  condenser.  {PkU.  Mag,, 
July,  1885,  V,  XX,  31.) 

3.  0/  Uaaea. 

An  interesting  dtscnssion  on  the  kinetic  theory  of  gases  took  place  in 
the  mathematical  and  physical  section  of  the  British  Association  at  the 
Aberdeen  meeting  in  September.    The  discassion  was  opened  by  Cram 
Brown,  who  stated  the  difficnlties  of  the  theory  under  two  heads :  First 
the  difficnlties  connected  with  the  doctrine  that  ener^  commnnicated 
^m  without  to  a  gas  is  eqnally  shared  among  the  whole  of  the  degrees 
of  freedom  of  the  molecules ;  and,  second,  the  difficulties  connected  with 
thedoctrioe  that 'energy  of  each  kind  is  distributed  among  the  mole- 
cales  according  to  some  form  of  the  law  of  probability.    Under  the  first 
bead  he  called  attention  to  the  fact  that  the  ratio  of  the  specific  heat  of 
fflercnry  vapor  at  constant  pressure  to  that  at  constant  volume  is  5 : 3, 
which  gives  on  the  dynamical  theory  bnt  three  degrees  of  freedom  to  the 
molecules,  and  these  must  be  the  .three  translational  freedoms.    If  to 
prevent  rotation  the  molecules  be  regarded  as  perfectly  smooth,  rigid, 
and  Bpberical,the  radiation  producing  the  spectrum  cannot  be  accounted 
for.     In  diatomic  gases  the  ratio  is  7 : 5,  giving  three  translatory  and 
two  rotational  freedoms.    But  here  again  the  vibration  of  the  atoms 
is  not  accounted  for,  either  as  parts  of  the  molecule  or  individually. 
Boltzmaou's  theorem  asserts  that  the  energy  of  a  molecule  is  equally 
distributed  among  the  different  degrees  of  freedom.    Hence,  if  in  addi- 
tioB  to  the  six  degrees  of  freedom  of  a  rigid  body  in  space  the  mole- 
cnles  have  twenty  or  thirty  others,  it  would  seem  that  the  dynamical 
theory  most  be  abandoned,  as  there  would  not  be  sufBcient  energy  for 
traoslational  motion.    The  second  class  of  difficulties  arises  when  it  is 
supposed  that  the  energy  is  distributed  among  the  molecnies  according 
to  some  form  of  the  law  of  probability.    For  then  in  a  mixture  of  gases 
tbere  woold  always  be  some  molecules  in  a  condition  favorable  for  com- 
bination.   Moreover,  there  should  be  no  such  sharp  temperature  and 
pressQ  re-limits  for  combination,  such  as  exist  between  phosphorus  and 
oxygeiii  for  example.    And  further,  oxygen  and  hydrogen  may  be  kept 
fur  a  long  time  at  a  temperature  near  that  of  combination  without  any 
DoioD  taking  place.    Liveing  maintained  that  tbedifflculties  encountered 
aroae  from  the  assnmptions  of  Boltzmaun's  theorem,  which  is  not  a  neces- 
sary part  of  the  kinetic  theory.     It  is  quite  possible  that  mereury  vapor 
has  no  sensible  vibrational  energy  at  the  temperatures  at  which  its  spe- 
cific heat  has  been  measured.    The  more  perfect  gases  have  at  ordinaiy 
temperatures  much  leas  vibrational  than  translational  energy;  so  that 
they  ma^  have  only  one  oratmost  twoniodesof  vibration.     Sir  Williaip 
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Thomson  bad  never  seen  any  reason  at  all  for  believing  in  BoltzmonD's 
tiieorem.  J.  J.  Tbomson  said  that  he  tboaght  the  reason  that  the  valne 
of  the  specific  beats  of  a  gw,  as  foand  by  experiment,  did  not  agne 
with  the  valae  given  by  Bol^mann's  theorem  was  becaoseBoltzmami's 
tJieorem  was  not  trne.  Hicks  stated  that  to  him  one  of  the  greatest 
objections  to  this  theorem  was  the  difflcalty  in  believing  that  the  mean 
energy  of  any  vibration  whatever  of  an  atom  was  sosceptible  of  unlim- 
ited increase.  Osborne  Reynolds  remarked  that  the  kinetic  theory  is 
supposed  to  be  true  only  in  so  far  as  the  assumptions  on  which  it  iB 
based  represent  the  actaal  conditions.  In  any  gas  the  mean  energies  (tf 
translation  in  which  there  is  most  rapid  communication  and  no  appre- 
ciable resistance  will  be  much  greater  than  the  mean  energies  of  vibra- 
tion to  which  there  is  all  the  resistance  oonseqaent  on  the  radiation  and 
in  all  probability  but  little  communication,  (ffafurd,  Angnst,  October, 
1885,  xixn,  362,  533.) 

De  Bomilly  has  modified  the  form  of  vacaam  jet  which  he  saggeBted 
in  1881,  and  to  which  be  gave  the  name  of  pneole.  In  its  original  fonna 
jet  of  water  or  of  mercnry  was  thrown  upward  fh>m  a  circular  orifice  Into 
a  second  and  similar  one  placed  above  it,  carrying  the  surrounding  ait 
with  it.  Since  the  interior  parts  of  the  solid  column  contributed  nothing 
to  the  effect,  the  peripheiy  alone  being  useful,  the  author  has  placed 
a  solid  cylinder  within  the  jet  so  as  to  make  the  opening  annular.  The 
liquid  is  thrown  up  by  ceutril'ugal  action.  A  mercnry  apparatus  of  ttua 
description,  tnmed  by  band,  made  a  barometric  vacuum  in  a  globe  of 
600°*  '■  capacity  in  about  six  minutes.  [J.  Phyt.,  Augost,  1886,  II,  IV, 
366.) 

Wilde  has  made  a  series  of  experiments  on  the  velocity  with  which 
air  rushes  into  a  vacuum.  Theory  assumes  that  air  rushes  into  a  vac- 
nnm  with  the  velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  top  of  a  homogeneous  atmosphere,  i.  e.,  a  velocity  of  1,332 
feet  a  second.  The  apparatus  consisted  of  two  strong  cast-iron  cylin- 
ders, tbe  smaller  having  a  capacity  of  673  cubic  inches  and  tbe  lafger 
of  8,459  cubic  inches.  To  the  smaller  a  compression  pump  and  pressore 
gauge  were  attached,  to  the  larger  an  exhausting  pnmp  and  a  vacuum 
gange.  The  air  was  discharged  from  the  smaller  cylinder  into  the 
large  one  through  a  disk  of  tinned  iron  0-75  inch  in  diameter,  and  0-01 
inch  thick,  pierced  in  tbe  center  with  a  circular  hole  0-02  inch  in  diam* 
eter.  The  vacuum  was  0-6  inch  mercnry,  and  the  pressure  varied  from 
10  to  136  pounds  per  square  inch.  The  maximum  velocity  observed 
was  1,226  feet  per  second,  and  this  only  at  tbe  commencement,  the 
values  in  general  being  considerably  leas  tban  theory  indicates,  though 
at  forty  atmospheres  the  theoretical  velocity  would  be  reached.  Elxperi- 
ments  made  on  the  discharge  of  the  compressed  air  into  the  atxnospben 
showed  that  the  times  of  each  discharge  from  120  pounds  to  15  poands 
effective  pressure  are  identical  with  the  times  of  discharge  from  135 
pounds  to  30  pounds  absolute  pressure  into  a  vacuum.    Hence  the  m- 
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thor  fbrmnlatee  the  geaeral  propositioD  that  the  atmOBphere  acta  aa  a 
vaconm,  and  offers  no  resistance  to  the  discbarge  of  air  of  all  pressiires 
above  two  abaolate  atmospheres.  (Phil,  Mag,,  December,  1886,  V,  ZX, 
531.) 

HoffinaoD  has  determined  the  law  of  the  flow  of  air  through:  a  capil- 
laiy  tnbe  too  short  for  it  to  obey  Poisenille's  law.  He  conclades  (1)' 
that  the  principal  cause  of  the  failure  of  this  law  ander  these  cironm- 
stancee  is  to  be  songbt  for  in  the  pertarbations  produced  at  the  two 
oriflcea,  particularly  at  the  entering  one;  and  (2)  that  if  tbe  times  of 
Sow  of  any  mass  of  air  whatever  be  taken  as  ordinatea,  and  the  lengths 
of  the  tubes  (of  constant  diameter)  through  which  the'  air  flows  aa  ab- 
Bdssaa,  very  fiat  corves  are  obtained  which  ascend  rapidly  and  are  io- 
termediate  between  a  straight  line  and  a  hyperbola.  ( Wied.  Ann.,  xn, 
170;  J.  Phys.,  November,  1885,  II,  it,  512.) 

Haaaemann  has  experimented  to  determine  the  law  of  the  diffasioo 
of  gases  through  a  poroaa  partition,  the  gases  nsed  being  oxygen  and 
hydrogen.  The  diffnsiometer  was  constructed  so  as  to  allow  the  diffn- 
don  to  take  place  under  considerably  higher  pressures,  for  a  single  gas, 
than  had  been  hitherto  osed.  From  the  data  obtained  the  calcnlation 
of  the  diffusion-coefficient  for  the  two  gasea  was  made  without  diffi- 
culty. Experiment  furnished  perfectly  concordant  uambers,  bat  the 
calcnlation  of  the  coefficient  of  reciprocal  diffusion  by  means  of  these 
coefficients  did  not  succeed.  Values  were  found  for  this  coefficient  of 
interdifliision  which  decreased  with  the  time  and  the  upper  limit  of 
which  is  considerably  smaller  than  the  coefficient  measured  directly  by 
Loschmidt.  Hence  Stefan's  theory  is  not  confirmed ;  it  implies  the 
hypothesis  that  diffusion  is  effected  in  the  vacuities  of  porous  bodies 
according  to  the  same  law  as  in  open  &pace.  But  it  la  evident  that  the 
porons  partition  exerts  a  sp^ial  action  which  has  not  been  taken  into 
consideration  by  Stefan.  {Wied.  Ann.,  xxi,  545;  J.  Pky$.,  November, 
1885,  U,  IT,  518.) 

Amagat  has  repeated  his  experiments  on  the  compressibility  of  air 
and  of  nitrogen  with  reference  to  the  use  of  these  gases  in  manometers, 
extending  the  range  of  pressure,  which  in  the  eariier  series  was  never 
teas  than  20  to  30  atmospheres,  down  to  that  of  1  atmosphere.  These 
ezperimeiita  were  made  in  one  the  towers  of  the  church  at  Fouvi^rea, 
where  a  clear  height  of  63  meters  was  available.  The  method  was  es- 
seDtittlly  the  same  as  that  used  in  the  Yerpilleux  shaft,  though  with 
some  improvements.  The  reanlts  agreed  perfectly  with  previous  deter- 
mioations,  the  values  for  nitrogen  not  varying  in  general  by  one- 
tboasaodth  of  the  total  pressure.  But  the  discrepancies  with  Oailletet's 
figures  still  exist,  amounting  between  40  and  00  meters  to  more  than  2 
meters  of  mercury.  A  table  is  given  of  the  product  pv  for  nitrogen  and 
air  at  the  temperature  of  16°  and  at  pressures  varying  from  0-76  to  66 
meters  of  mercury.  Within  these  limits  either  of  these  gases  may  be 
lued  for  filling  manometers.    Between  85  and  430  atmospheres  nitrogen 
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is  preferable ;  while  above  430  atmospheres  hydrogen  is  preferable, 
the  carve  of  pv  being  a  straight  line  for  this  gas.  {C.  B,,  xotx,  1017  j 
Phil.  Mag.,  Febraary,  1885,  V,  xix,  160.) 

Bottomlej  has  commnnioatedtotheBoyal  Society  a  prdimioMj note 
on  the  condensation  of  gases  at  the  surface  of  glass.  A  qaantity  of 
noD-tubnlar  span  glass  was  placed  in  a  glass  tube  which  was  then  ex- 
hausted with  a  Sprengel  pamp  till  the  exhanstion,  as  shown  by  the  MtM> 
Leod  gaage,  was  three  len-millioaths  of  an  atmosphere.  At  the  end  of 
an  hoar  the  vacuum  remained  sensibly  the  same,  the  teuiperatureofthe 
room  being  about  14<>.  White  the  mercury  was  flowing  through  for  the 
third  time  the  tube  containing  the  glass  was  heated  with  a  Bansen 
flame.  The  hammering  produced  by  the  falling  mercury  at  once  oeased 
aud  the  MacLeod  gauge  showed  a  oonsiderable  Increase  of  pressure.  The 
action  of  the  pump  was  continued,  and  the  temperature  raised  as  hif^ 
as  the  tube  would  bear  in  order  to  remove  all  the  adhering  gaa.  The 
collecting  tnbe  was  then  removed  and  the  gas  contained  in  it  analysed. 
The  quaotity  was  only  0-45*-  *■  and  it  consisted  of  carbon  dioxide  frM 
per  cent.,  oxygen  22'76  per  cent,  and  nitrogen  69  per  cent  The  flbers 
of  the  spun  glass  were  measured  and  fonnd  to  be  fairly  nniform  aud  7-Oft 
hundredths  of  a  millimeter  in  average  diameter.  By  comparative 
weighing  the  number  of  fibers  in  the  tube  was  found  to  be  6,370.  Tb^ 
average  length  was  10*26™.  Hence  their  total  snrfiice  was  1,448«-  •■. 
In  a  second  experiment  15,500  glass  fibers  were  used,  having  a  total 
surface  of  3,527">*  "°.  The  gas  given  off  measured  0-41«-»  of  which  78-6 
per  cent  was  carbon  dioxide,  the  remainder  being  oxygen  (10*6  per 
cent)  aud  nitrogen  (89*5  per  cent).  This  large  amount  of  carbon  di- 
oxide is  difficQlt  to  account  for  unless  it  was  taken  np  by  the  glass  at 
the  time  it  was  spun.    [Nature,  March,  1885,  XXXI,  423.) 

Kayser,  in  a  note  to  the  Physical  Society  of  Berlin,  calls  attention  to 
Bonsen's  paper  explaining  the  discrepancies  between  his  own  resnlts 
and  thoseof  Kayser  regarding  the  absorption  of  carbon  dioxide  by  glass 
surfaces.  Bunsen  has  now  shown  that  the  glass  tty%adB,  even  after  dry 
air  bad  been  passed  over  them  for  a  long  time,  still  retained  a  layer  of 
water  which  was  thinner  the  higher  the  temperature,  but  was  not  entirely 
dissipated  until  the  temperature  reached  500°.  Hence  the  absorption 
observed  by  Bunsen,  aud  which  appeared  to  continue  indefinitely,  wonld 
seem  to  have  been  an  absorption  by  this  l^yer  of  water,  whereas  in 
KayseHs  experiments,  in  which  the  glass  threads  bad  been  £reed  fk«m  all 
adhering  matters  by  boiling  oil,  the  carbon  dioxide  had  "been  absorbed 
by  the  smooth  glass  itself.     {Nature,  May,  1886,  ixxn,  72.) 

ACOUSTICS. 

Neyreueuf  has  determined  the  velocity  of  sound  in  steam  by  a  method 
based  upon  certain  observations  of  Weber  and  Savart.  A  longitadi- 
natly  vibrating  reed  is  attached  to  the  end  of  a  cylindrical  draw-tabe 
J8"~  in  diameter  through  which  the  air  passes  to  throw  it  into  vibnb- 
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ticHi.  The  reed  speaks  or  is  aitent  for  certain  definite  variations  in  tbe 
length  of  the  draff-tabe ;  the  sam  of  the  two  coDsecntive  intervals  cor- 
reepoDding  to  Boond  and  silence  being  equal  to  the  wave  length  of  the 
sonod  given  by  the  reed.  Any  obange  in  the  velocity  of  the  air  cnrrent. 
modifies  both  the  intervals,  bnt  their  Bom  remains  absolately  thd  same. 
With  a  draw-tnbe  which  may  be  extended  tbrongh  3  meters,  a  series  of 
closely  concordant  measnremeots  of  the  lengthening  and  shortening 
may  be  rapidly  made,  whose  mean  value  is  closely  approximate.  Since 
Biot  has  sbown  that  the  proper  sound  of  b  reed  is  independent  of  tbe 
nature  of  the  gas  acting  upon  it,  it  suffices  simply  to  sound  this  reed 
vitb  different  gases  in  order  to  compare  directly  the  velocities  of  sonud 
in  tbem,  which  are  proportional  to  their  wave  lengths.  The  relative 
valuesobtatned  were,forair27-5to32;  carbon dioside,22-5 to 25;  illumi- 
DatJDg  gas,  42,  and  hydrogen  113.  The  mean  of  nine  closely  concordant 
experiments  gave  40-48  for  the  wave  length  in  steam  at  100°,  the  calcu- 
lated value  being  41-089.    {J.  Phyt.,  December,  1885,  II,  it,  550.) 

Heroadier  has  continued  bis  studies  on  the  laws  of  vibration  of  circu- 
lar plates.  He  concludes  (1)  that  it  is  not  possible  in  practice  to  con- 
struct disks  of  iron  or  steel  of  a  thickness  leas  than  one  millimeter  which 
shall  give  sounds  calculated  in  advance  from  their  dimensions ;  and 
(2)  that  the  mathematical  theory  of  circular  vibrating  plates  is  not  af- 
fected by  this,  since thedifferences  between  the  calculated  and  the  exper- 
imental results  are  explained  by  circumstances  difficult  to  introduce 
into  formulas.  In  all  cases  the  more  the  thickness  increases  the  closer 
is  the  accord  between  theory  and  experiment.  Hence,  in  verifying  tbe 
theory  anew,  it  will  be  necessary  to  experiment  on  disks  of  small  radins 
aad  of  snfflciebt  thickness.    (J.  PAys.,  December,  1886,  II,  it,  541.) 

Semmoia  has  observed  that  if  the  conductors  of  an  influence  machine 
are  connected  by  means  of  two  wires  6  meters  long  with  two  binding 
tetews  on  opposite  sides  of  a  brass  plate  1  millimeter  in  thickness, 
reBtiug  on  an  ebonite  funnel,  and  the  path  of  the  current  is  broken  so 
that  sparks  strike  across,  tbe  plate  begins  to  sound.  A  Oeissler  tube 
or  &  lead  wire  may  be  interposed  in  the  break  without  destroying  the 
effect,  or  a  wire  containing  the  break  may  be  led  to  earth  from  one  of 
tbe  binding  screws.  Tbe  sound  is  louder  if  the  upper  end  of  this  wire 
is  held  at  a  short  distance  from  the  connecting  post,  so  that  sparks  pass. 
Tbe  wires  from  the  machine  may  even  be  connected  with  a  second  metal 
plate  parallel  to  and  at  a  distance  from  the  other  one,  the  sound  being 
atreogtbened  by  connecting  this  plate  to  earth,  and  slightly  by  interpos- 
^K  ^  glass  plate.  If  the  wires  be  connected  with  the  insulated  wire  of  a 
stmometer,  instead  of  the  brass  plate,  no  sound  is  heard  unless  an  ebon- 
ite ear-trumpet  is  placed  on  the  resonant  box.  (Beibldtter  Pkya.,  ix, 
671 ;  rhU  Mag^  December,  1885,  V,  xx,  548.) 

Ije  Oonte  Stevens  has  suggested  an  improvement  in  the  method  of  pro- 
jecting  aooostio  curves  optically.  He  uses  tbe  well-known  method  of 
liMf^ous,  bnt  instead  of  throwing  the  beam  reflected  from  tbe  mirror 
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of  tbe  seooDd  fork  dirocUy  od  the  Boreen,  he  leoeivea  it  on  an  OBeiU&tii^ 
or  revolving  mirror,  which  sends  It  to  the  screen.  If  either  fork  Tibrste 
alone,  the  carve  is  the  simple  sinnsoid  corresponding  to  its  rate ;  vhite 
if  both  are  pat  in  vibration  the  componnd  cnrre  characteriatio  of  llie 
interval  is  obtained.  If  the  ratios  are  exact,  the  form  of  the  curve  de- 
pends on  tbe  difference  of  phase  and  is  constant.  If  theyarenotezact, 
interference  takes  place,  and  the  beats  are  seen  to  have  their  optical  ex- 
pression.    {Am.  J.  SoL,  March,  1886,  HI,  XXIX,  234.) 

Felici  has  suggests  tli^  following  arrangement  for  showing  LissajoDS 
figures  by  means  of  vibrating  strings.  A  piano  wire,  something  more 
than  a  meter  long,  is  strung  horizontally  in  such  a  way  that  the  tensioa 
can  be  varied  at  will.  Upon  it  is  fixed  vertically  by  means  of  a  little 
cement  a  card  in  which  a  narrow  horizontal  slit  has  been  cat.  Behind 
this  wire  a  second  similar  wire  is  placed  vertically  exactly  opposite  the 
center  of  the  slit  in  tbe  card.  The  teneiofi  of  both  cords  is  so  regalated 
that  their  vibration  ratios  are  simple.  On  vibrating  them  both  simul- 
taneously in  parallel  vertical  planes,  so  that  the  two  vibratjons  arepei- 
peodicular  to  one  another,  and  on  throwing  a  beam  of  light  throogh  the 
point  of  intersection,  the  image  on  a  screen  formeil  by  means  of  a  leoa 
sbow^  tbe  characteristic  Liss^joas  curve  in  black  within  a  bright  rect- 
angle. (It  Nuovo  Cimaito,  xvi,  160;  J.  Pkyt.,  December,  IS86,  II,  it, 
557.) 

Id  order  to  facilitate  the  determination  of  the  number  a!  beata  given 
by  a  vibrating  body  with  a  fork  of  known  pitch,  Isralleff  has  comttructed 
a  pendulum  the  vibrations  of  which  can  be  regalated  to  coincide  with 
the  beats  observed.    For  this  purpose  he  displaces  a  weight  microinet- 
rically  along  the  rod  of  the  pendnlum,  prolonged  for  this  purpose  above 
the  axis  of  Buspeusiou.    An  empirical  graduation  itermita  direct  read 
Ing  of  tbe  natuber  of  vibrations  to  be  added  to  or  subtracted  from  thn 
number  of  the  vibrations  made  by  the  fork  in  order  to  obtain  those 
of  the  sounding  body.     In  Bassia  the  bells  in  church  towers  are  fixed 
and  are  struck  by  their  tongues  acting  as  liammers.    To  produce  an 
agreeable  effect,  the  bells  most  be  so  tnned  that  they  yield   exaet&y 
tbe  harmonics  of  tbe  same  fondamental  tone.    It  is  for  this  parpoee 
that  the  above  device  was  conetrncted.    Isralleff  has  himself  made  th« 
tuning  forks  for  comparison.    The  set  begins  at  440  vibrations  and  con- 
tinues to  880,  iucreasiug  regularly  by  8  vibrations,  tuned  with   grcAl 
care.    To  lower  the  tone  tbe  central  portions  of  the  bell  are  tam«d  off 
on  a  lathe,  and  to  raise  the  tone,  the  peripheral  portions,  until  Um 
proper  tone  is  reached.    (J.  8oe.  Phy«.-Ohim.  SiuUf  XVi,  1;  </'.  .Plk^m.^ 
December  1885,  II,  it,  688.) 

In  1870  Mayer  devised  a  method  of  measuring  with  great  aoooTAQj- 
the  vibration  periods  of  toning  forks,  the  details  of  which  have  only  now 
been  published.  It  consists,  first,  in  making  the  toning  fork,  to  'which. 
fm  exceedingly  fine  light  style  is  attached,  describe  its  own  vlbTataona 
on  a  revolving  cylinder  covered  with  smoked  paper ;  and,  second,  fQ  ^^ 
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temuning  tlie  exact  nmnber  of  vibifttaons  made  per  aeoond  by  means  of 
a  spark  prodaoed  between  the  tnniDg-fork  style  and  the  metal  oyllnder 
whenever  contact  is  established  in  an  electrical  olrcoit  by  means  of  a  sec- 
oods  peudnlom.  This  pendnlnm  is  provided  with  a  triangular  platinum 
poiut,  which  as  it  vibrates  cats  a  small  and  rigid  mercury  globnle  on  an 
adjustable  Iron  cup.  The  pendnlnm  and  mercnry  globnle  are  in  the 
primary  circnit  of  an  indactorinm,  the  fork  and  cylinder  in  the  second- 
ary circnit.  It  is  essential  that  the  discharge  shoold  not  be  multiple, 
bat  shonld  consist  of  only  a  single  spark,  a  result  secured  by  varying  the 
strength  of  the  current  in  the  primary  circuit  and  the  size  of  the  con- 
denser in  the  secondary.  The  anthor  used  this  method  not  only  to  deter- 
mine the  absolute  pitch  of  tuning  forks,  but  also  to  determine  the  abso- 
lute constancy  of  the  pitch  witli  decreasing  amplitude,  and,  in  cot^unc- 
tfpn  with  the  method  of  beats,  to  study  Uie  eiTect  of  temperatqre  on 
pitch.  He  concludes  that  a  Eoenig  fork  gains  or  loses  yrhf  P^rii  of 
a  vibratory  period  by  a  change  of  temperature  of  1°  F.  The  effect  of 
the  torape  of  the  style  on  the  vibration  of  the  fork  was  also  measured 
and  found  to  be  — -026  vibration.  The  results  of  bis  determinations  of 
the  pitch  of  five  European  forks  of  various  standards  are  given  io  the 
memoir,  and  also  some  results  of  the  use  of  the  above  method  as  a  chro- 
noBCope.     {Mem.  Nat  Aoad.  8ei.,  1886,  m,  45.) 

Ellis  has  given  au  acconnt  of  the  method  of  Mayer,  and  has  compared 
the  results  obtained  by  it  with  those  of  other  methods,  especially  those 
of  Scheibler,  of  MacLeod,  and  of  Koenig.  The  fife  forks  sent  to  Mayer 
had  been  measured  by  himself  with  Scheibler's  tonometer,  and  also  by 
MacLeod.  The  results  agreed  within  0.1  vibration.  Although  Mayer 
gives  his  results  to  three  decimal  places,  EUia  thinks  that  the  number 
of  varying  drcnmstances  is  so  great  that  "  at  most  two  places  of  deci- 
mals (perhaps  only  one)  out  of  the  three  of  Mayer's  means  can  be  trusted." 
Hence  he  doubts  whether  Mayer's  process  is  superior  to  Soheiblet's,  al- 
though he  concedes  that  it  is  folly  equal  to  it  As  a  chronoscope,  he 
regards  it  as  extremely  valuable,  since  if  the  time  of  vibration  be  deter- 
mined to  1^  of  a  vibration,  and  the  fork  makes  400  vibrations  per  see- 
.  ond,  the  measurement  would  be  correct  to  laita  part  of  a  second.  As 
to  the  effect  of  temperature,  MacLeod  finds  the  coefficient  to  be  ^fzt 
Eoenig  f^f7,  and  himself  tt^;  while  Mayer,  as  above  stated,  ob- 
t^ned  the  value  T^f  ax  •    (Mature,  November,  1885,  xxxin,  54.) 

Soret  has  advocated  the  A  of  432  vibrations  as  the  standard  of  mu- 
aieal  pitch.  Objection  seems  to  be  raised  to  this  suggestion,  long  ago 
mode  in  Belgium  and  njected  by  a  commission,  who  adopted  in  March, 
1885,  the  French  A  of  435  vibrations.  The  argnments  in  fovor  of  432 
are  almost  entirely  arithmetical.  But  even  if  practicable  to  make  a 
fork  exact  in  the  arithmetical  series  at'tbe  start,  the  charm  of  the  arith- 
metic vanishes  with  a  slight  change  in  temperature.  Up  to  1813  all 
£niope  had  used  a  pitch  within  a  comma  either  way  of  Handel's  fork 
A.  422-5.    Then  the  Basaiau  Emperor  gave  a  set  of  new  Instruments  tu 
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a  Yieona  re^ment  and  the  pitob  began  to  rise.  In  1826  the  LondoD 
Fbilbarmonic  Society  adopted  A  433.  In  1869  France  adopted  A  435. 
The  Eoglish  concert  pitcb  ie  nov  based  on  A  454-7,  tbe  army  pitcb  beiog 
based  on  A  452.  {J.  Phys.,  Xovember,  1885,  II,  IV,  606 ;  Nature,  TAiy, 
1885,1X111,9.) 

Ellis  bas  presented  a  paper  to  the  Society  of  Arts  on  tbe  miuical 
scales  of  varions  nations,  chiefly  those  of  ancient  Greece,  Arabia,  India, 
Java,  China,  and  Japan,  giving  the  rcsnlta  of  bis  endeavors  to  discover 
the  system  by  which  tbey  tnned.  He  concludes  tliat  there  is  not  any- 
thing among  them  approaching  to  a  single  *'  natural "  musical  scale. 
On  tbe  contrary,  tbe  systems,  where  systems  can  be  said  to  exist,  are 
very  diverse  and  often  very  capricious,  and  are  always  very  imperfectly 
carried  ont.  This  arises,  prdbably,  from  harmony  proper  being  on- 
known,  tboogb  ememble  playing  is  common.  In  the  latter  case  unisons 
are  the  rale,  tbe  effect  being  produced  by  diversity  of  quality  of  tonef . 
bnt  certain  effects  are  produced  by  admitting  octaves,  and  rarely  fourths 
and  fifths,  bat  no  more.  Also  a  kind  of  polyphony  may  be  remarked, 
some  instmmeuts,  especially  those  with  tones  of  very  short  duration, 
being  allowed  to  discant  while  the  others  go  on  with  the  air.  The  in- 
vestigation must  go  on  for  years,  however,  before  the  matter  can  be 
fully  decided.    (Nature,  March,  1885,  XXXI,  488.) 

2Teesen  bas  reported  to  the  Physical  Society  of  Berlin  the  results  he 
had  obtained  in  bis  experiments  on  sounding  air  columns,'  with  the  ob- 
ject of  determining  the  relation  of  Knndt's  dust  figures  to  the  tone- pitch. 
By  means  of  an  electric  tuning  fork,  whose  tone-pitch  could  be  variou^y 
modified  by  varying  weights',  the  air  was  maintained  in  permanent  vi- 
bration in  a  glass  tube  closed  at  the  bottom  by  a  membrane.     Many 
measurements  of  tbe  intervals  separating  the  sand  ribs  were  made,  but 
no  relation  between  these  values  and  the  tone-pitch  could  be  established. 
He  fonnd,  moreover,  that  the  long-known  wandering  of  the  ribs  in  a 
permanently  sounding  tube  stcod  in  no  demonstrable  relation  to  tbe 
vibrations  of  tbe  air,  being  in  the  same  tube  directed  in  one  way  in  one 
place  and  another  way  at  another  place.    The  cause  of  the  wanderiug 
of  the  ribs  could  not  be  ascertained.    As  to  their  origin,  observations 
bad  been  made  at  those  spots  in  the  tnbe  where  the  wanderings  of  the 
ribs  issued  in  contrary  directions,  and  where,  consequently,  there  was 
comparative  rest.    A  very  interesting  phenomenon  was  observed  on 
taking  the  measurements  of  pressure  in  tbe  sounding  tnbe.    A  narrow 
glass  tube,  open  on  both  sides,  with  an  oil  index,  the  movemeDts  of 
which  were  observed,  acted  as  a  manometer.    lil^o  displacement  of  the 
index  was  ever  noticed,  bnt  out  of  the  interior  end  of  the  mauometrical 
tube  there  appeared  to  issue  a  current  of  air  impelling  the  cork  sttad  a 
long  way.    The  strength  of  the  apparent  air  current  might  be  measaied 
by  little  mills,  and  when  small  radiometers  with  paper  wings  were  in- 
trodaced  into  the  sounding  tnbe  they  fell  into  very  lively  rotation.     It. 
instead  of  full  paper  wiugs,  the  radio iiK'ii-rs  had  small  couicul  paper 
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tubes,  directed  all  alike,  tbey  rotated  jast  as  foeb  in  jnst  the  same  man- 
Der  as  the  others.  When,  however,  ODe  approached  a  Dode,  the  rota- 
tion became  slower,  ceased,  asanmed  the  contrary  direction  in  order 
after  ftirther  progress,  to  pause  again,  and  next  pass  into  the  former 
lively  rotation.    (Nature,  November,  1885,  xxxni,  95.) 

Elsass  has  snggested  an  improved  form  of  mouochord  in  which  the 
vibrations  of  the  string  are  produced  by  means  of  a  siren.  A  small 
disk  is  fixed  somewhat  eccentrically  apon  the  axis  of  an  ordinary  siren, 
and  to  the  nprights  carrying  tlie  wheelwork  is  attached,  by  means  of 
two  screws,  a  support  for.a  little  bent  lever,  the  conically-pointed  axis 
of  which  rests  in  two  steel  screws  passing  through  the  support  This 
lever  is  capable  of  motion  in  a  vertical  plane,  and  presses  with  its 
shorter  and  vertical  arm  against  the  eccentric  disk  while  the  longer  and 
horizontal  arm  carries  the  end  of  a  stretched  thread  at  right  angles  to 
the  axis  of  the  lever.  When  the  siren  is  at  rest  the  tension  of  the  thread 
retains  the  lever  in  position,  and  when  it  is  sonnding,  and  the  eccentric 
disk  gives  it  a  slight  periodic  motion,  this  tension  brings  it  back.  At 
its  other  extremity  the  thread  paBses  over  a  friction  pulley,  adjustable 
in  height,  and  is  stretched  snitablv  by  weights  placed  iu  an  attached 
scale  pan.  When  propeily  regu1at(.-d  and  the  siren  pat  in  motion,  the 
vibrations  of  the  thread  may  easily  be  followed  by  the  eye ;  bnt  as  the 
velocity  increases,  the  friction  of  the  disk  against  the  lever  produces  a 
noise;  this  suddenly  eeases  and  the  thread  is  seen  to  be  in  stationary 
TibratioD  of  the  fundamental  form.  The  amplitude  is  considerable, 
being  often  of  three  Augers'  breadth  for  threads  of  a  meter  in  length. 
Moreover,  the  thread  acts  as  a  regulator  for  the  siren,  and  it  is  easy  to 
maintain  its  pitch  constant.  Since  the  thread  may  be  made  to  assntne 
different  forms  of  vibration  with  a  constant  tension  by  varying  the 
speed  of  the  siren,  it  differs  from  Melde's  apparatus,  where  the  rate  of 
vibration  is  constant  and  the  tension  varies.  The  anthor  shows  how  it 
may  be  used  to  illostrate  Merseune's  laws.  {Fkil.  Mag.,  January,  1885, 
V,  XIX,  48.) 

BEAT. 

1.  Production  of  Seat. — Thermometry. 

Mallard  and  Le  Chatelier  have  given  a  r^sum^  of  their  later  re- 
searcbes  undertaken  uuder  the  anspices  of  the  Fire-damp  Commission, 
in  order  to  determine,  for  a  number  a  gaseous  mixtures,  the  tempera- 
ture of  inflammatiou,  the  speed  of  propagation  of  this  inflammation,  and 
the  temperature  given  by  the  combustiou  in  close  vessels.  They  Und 
that  inflammation  of  gaseous  mixtnres  may  be  propagated  in  two  dis- 
tinct ways:  either  with  a  slow  and  uniform  speed  corresponding  to  the 
deflagration  of  explosive  solids,  or  with  a  speed  extremely  great  cor- 
responding to  the  explosion  of  the  same  bodies.  The  only  difference 
which  eziats  between  solid  and  gaseous  explosives  is  that  in  the  former 
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the  maoDer  in  which  the  inflamma^oD  is  prodne«d  regalates  ganerally 
the  mode  of  combastion,  flame  prodociog  deflagration  and  shock  de- 
teimioiDg  explosion;  while  for  gaaeooa  bodies  deflagration  changes 
Bpontaneoosly  into  explosion,  at  least  for  certain  miztorea  where  the 
propagation  is  very  rapid.  There  is,  moreover,  for  gases  a  mode  of 
vibratory  propagation  very  variable  and  very  irregolar,  which  is,  in  a 
certain  sense,  intermediate  between  deflagration  and  explosion.  These 
plienomena  the  anthora  explain  by  supposing  that  the  slow  deflagration 
corresponds  to  the  propagation  of  the  temperatore  of  iDflammation  by 
coadnction ;  white  on  the  other  hand  the  explosive  wave  is  prodaced  at 
the  instant  when  the  pressure  prodnoed  by  the  ignited  layer  opon  the 
following  one  is  snfflcient  to  raise  this  latter  to  the  point  of  inflamma- 
tion. From  this  moment  the  inflammation  is  itself  propagated  with  the 
speed  of  transmission  of  this  pressore,  i.  e.,  with  the  speed  of  sound, 
acoelerat«d,  of  coarse,  by  the  high  temperature  prodnoed.  The  prog- 
ress of  the  slow  wave  was  stndied  by  means  of  photography.  A  glass 
tube  containing  the  gaseous  mixtnre — generally  a  highly  photogenic 
mixture  of  carbon  disnlplude  and  .oxygen,  or  nitrogen  dioxide — was 
placed  near  a  revolving  cylinder  and  parallel  to  its  axis.  As  the  flame 
progressed  along  the  tube  it  developed  a  curve  on  the  sensitive  paper 
with  which  the  cylinder  was  covered,  the  abscissas  of  which  gave  the 
place  of  the  flame  and  the  ordinates  the  time  required  for  it  to  reach 
this  point.  The  displacement  of  the  flame  along  the  tube  ia  perfectly 
Qoiform  and  constant  for  tlie  same  mixtnre,  being  for  one  volume  car- 
bon disniphide  vapor  and  three  of  oitrogen  dioxide  1-26  meters  per 
second.  The  temperatures  of  combnstiOD  are  given  in  tabular  fcnrm. 
(J.  PAy«..  February,  1886,  If,  iv,  69.) 

In  their  researches  on  the  speed  of  the  explosive  wave  in  gasee,  Ber- 
thelot  and  Vieille  have  shown  that  this  wave  is  propagated  with  a  speed 
approximately  equal  to  the  mean  speed  of  translation  of  the  molecnlea 
of  the  gaseons  products  of  combustion,  upon  the  hypothesis  that  all 
the  heat  involved  in  the  reaction  is  found  fbr  the  first  instant  in  the 
compoands  formed.  Thus,  for  electrolytic  gas,  the  mean  of  several  de- 
terminations gave  a  speed  of  2,810  meters  per  second,  the  mean  speed 
of  molecular  translation  for  the  vapor  formed  being  2,831  meters.  Bnt 
this  law  did  not  appear  to  hold  for  mixtures  of  carbon  monoxide  'witb 
oxygen  or  with  nitrogen  monoxide.  Dixon  has  now  pointed  out  the 
fitct  that  water-vapor  is  necessary  to  the  combustioo  of  carbon  mon- 
oxide, and  has  shown  that  as  the  proportion  of  vapor  augments  the 
speed  of  inflammation  iDcroases  also.  From  experiments  mode  in  a 
lead  tube  55  meters  long  and  13  millimeters  in  diameter,  he  found  the 
speed  of  the  explosive  wave  to  be  2,817  meters  at  10°  0.,  confirming 
the  above  results.  With  carbon  monoxide  and  oxygen  nearly  dry,  the 
explosive  wave  was  not  established  until  the  flame  had  traversed  a  dis- 
tance of  700  millimeters  from  the  firing  point.  The  speed  observed  was 
rather  over  1,600  meters  per  second.    After  the  explosion  a  floe  layer 
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of  carbon  as  foond  to  cover  the  inside  of  tlie  tabe,  showing  that  the 
enormooB  temperatnre  reached  in  the  explosion  had  decomposed  the 
oarbOD  monoxide  into  Its  cosstitaent  elements.  {Proc,  Brit.  Aasoe.  1881, 
688;  J.  Pkjfa.,  October,  1886,  II,  iv,  472.) 

Sherman  has  iuveatigated  the  fact  that  when  a  thermometer  is  heated 
above  a  certain  point  the  mercniy  colnmn  is  permaoeotly  displaced 
with  regard  to  the  scale.  This  point  of  temperature  varies  with  the 
glass  of  which  the  bulb  is  made  uid  also  with  the  previous  nse  of  the 
thermometer.  The  range,  in  his  experience,  is  between  110°  and  255°, 
the  former  for  Germaa  and  American  soda-lime  glass,  the  latter  for  Eng- 
hsb  flint  and  Flinch  crystal.  By  much  nse  or  long  beating  the  dis- 
placement freqnently  reaches  10°  and  may  amount  to  '2(P.  The  antbor 
DOW  finds  that  if  the  thermometer  be  exposed  to  a  high  temperature  for 
some  bonrs  the  displacement  of  the  zero  point  becomes  less  and  less 
with  each  soccessive  treatment,  so  that  the  curve  representing  the  ele- 
vation becomes  more  nearly  parallel  with  the  axis  of  abucissas,  which 
reprexeuts  the  boors  of  heating.  Moreover,  the  tbermomfter  after  treat- 
ment no  longer  shows  this  rise  in  zero  point  on  heating  and  Is  foond  to 
repeat  its  readingn  accnralely  when  exposed  to  similar  conditions. 
Hence  the  author  concludes  that  after  such  treatmen  t  the  thermometer 
is  as  serviceable  as  a  measurer  of  temperatures  ranging  from  0°  to  300° 
as  the  accuRtomed  standard  is  for  the  range  <P  to  10(K>.  These  changes 
are  accompanied  by  a  change  in  the  expansioD-coefflcieut  of  the  glass, 
due  iH-rhiips  to  a  partial  separation  of  the  crystalline  from  the  amor- 
pboQs  coustituenls  of  the  bnib  glass.  (Am.  J.  Sci.,  July,  1885,  111,  xxx, 
42.) 

Wroblewsbi  has  compared  the  indications  of  a  hydrogen  thermometer 
with  those  of  a  tbermo-etectTio  junction.  The  former  indicates  below 
— J93°  temperatures  lower  than  the  latter,  thus  showing  a  greater  con- 
traction at  this  temperature  than  the  laws  of  Bojie  and  Charles  require. 
Uvreover  the  departure  increases  as  the  temperatnre  diminishes.  The 
hydrogen  thermometer  gives  —207°  for  the  temperature  of  solidification 
of  carbon  monoxide  and  —  214°  for  that  of  nitrogen,  while  the  thermo- 
electric junction  gives  —  199°  and  —203°.  The  thermo-electric  curve  is 
remarltably  regular,  and  hence  it  follows  tbat  the  thermo  electric  junc- 
tion is  amore  reliable  indicator  of  temperatnre  than  the  air  thermometer 
at' these  low  points.  When  oxygen,  nitrogen,  and  carbon  monoxide 
are  evaporated  in  a  vacnam  the  temperatnre  falls  only  a  few  degrees 
beJow  —200°.  (C.  B.,  April,  1885,  o,  97«;  Am.  J.  Sci.,  June,  1885,  lU, 
zxrx,  495.) 

Mendeoball  has  described  a  differential-resistance  thermometer  for 
the  ready  determination  of  temi>oratnre  at  a  distant  point.  It  consists 
easentially  of  a  thermometer  of  large  size  the  stem  of  ~wbicb  has  an 
internal  diameter  of  abont  a  millimeter,  and  the  bnlb  of  which  is  so 
large  that  a  difference  of  1°  gives  a  displacement  of  5™°*  in  the  column. 
ftBonins  down  tbrongh  the  stem  is  a  platinum  wire,  about  '08™*  in  diam- 
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eter,  termiuatiiig  in  tli<^  bulb,  whicb  lias  ;i  sDni^vLat  heavier  wire  sealed 
into  it.  The  resistaDce  between  the  upper  and  lower  ends  of  the  ther- 
mometer will  depeud  largely  on  the  length  of  the  exposed  platinam  wire, 
and  this  npou  the  temperatnre;  so  that  as  the  temperatare  rises  the  to- 
siatance  ID  circuit  is  diminished  by  an  amooDt  equal  to  the  difTereace  be- 
tween that  of  the  platinam  wire  which  disappean  and  that  of  the  meroary 
whicb  takes  its  place  less  the  increase  in  the  resistance  of  the  wire  and 
mercury  due  to  increase  of  temperatnre.  From  the  eqaation  represent- 
ing this  change  in  resistance  as  a  fnnction  of  the  temperature  a  cnrre 
is  constructed  from  whieb  the  temperatnre  correspoutUDg  to  any  givoi 
resistance  may  easily  be  read.  The  resistance  is  measured  on  a  Wheat- 
stone's  bridge,  the  telephone  being  conveniently  substituted  for  the 
galvanometer  for  ordinary  work.  {Am.  J.  Sci.,  Aagost,  18S5,  m,  XXX, 
114.) 

AngBtrSm's  geothermometer  consists  of  an  ordinary  instmmeDt  whose 
balb  ia  placed  in  an  iron  vessel  containing  mercury  sank  to  the  required 
depth.  The  stem  is  open  above  and  in  it  hangs  a  metallic  wire  moved 
at  the  surface  of  the  ground  by  means  of  a  rack  and  pinion.  So  soon 
as  the  wire  touches  the  mercnry  an  electric  circuit  is  closed,  and  this, 
by  means  of  an  electro-magnet,  arreste  the  pinion.  The  stem  carries  a 
griduated  scale  previously  calibrated,  so  that  a  simple  inspectioD  gives 
the  temperature  at  once.  'So  correction  for  temperature  is  necessary, 
since  the  parts  are  compensated.    (J.  Phys.,  January,  1885,  II,  it,  46.) 

Whipple  has  communicated  to  the  London  Physical  Idociety  a  de- 
scription of  the  process  followed  at  Kew  for  testing  thermometers  at  or 
near  the  melting  point  of  mercury.  About  20  pounds  of  mercnry  are 
poured  into  a  wooden  bowl  and  frozen  by  carbon  dioiide-snow  and 
ether.  The  mercury  is  stirred  with  a  wooden  stirrer  and  the  sdow  is 
added  till  the  experimenter  feels,  by  the  resistance  to  stirring,  thoit  the 
mercnry  is  freezing.  By  continuing  the  stirring  for  some  time  the 
mercnry  becoms  a  granular  instead  of  a  solid  mass.  The  thennometen 
are  then  inserted  together  with  a  standard  and  compared.  Aboat  one 
hundred  mercury  or  forty  spirit  thermometers  can  be  thus  examined  ia 
half  an  hour,  using  about  200  gallons  of  carbon  dioxide  gas  compressed 
to  form  the  snow.  The  bowl,  ether,  and  mercnry  are  cooled  flrst  to 
— 10<^  by  itn  ordinary  freezing  mixture.  The  average  correotim  at  tfae 
melting  point  of  mercnry  is  now  less  than  1^  F.  When  the  prooess 
was  introduced,  in  1872,  it  amounted  to  5°,  but  has  steadily  deoreaaed. 
{Nature,  November,  1885,  xxxiit,  93.) 

2.  Ex^nsUm  and  Change  of  State. 

Madan,  doubting  the  statement  generally  made  that  stretched  india- 
rubber  forms  an  exception  to  the  general  law  of  expansion  by  heat,  has 
called  attention  to  Ruesner's  investigations  on  this  subject  made  in  1882. 
He  finds  (L)  that  india-rubber  always  has  a  definite  and  positive  oo^B 
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dent  of  expansion,  the  valae  of  which  at  10°  was  fouDt)  to  l>e  ft-000657 
and  at  3(K>  0-00067U;  (2)  that  indis-rnbher  in  a  stretched  state  expands 
to  the  same  extent  as  when  not  stretched,  no  point  of  minimum  den- 
sit;  existing ;  (3)  that  the  apparently  anomalona  behavior  of  stretched 
robber  is  a  case  entirely  analogous  to  that  of  anisotropic  crystals 
which  expand  differently  in  different  directions;  Iceland  spar,  as  Mit- 
scherlioh  showed,  contracting  by  heat  in  a  direction  perpendicnlar  to 
the  principal  axis,  though  its  Tolnme  as  a  whole  increases.  Moreover, 
when  stretched,  ordinary  rubber  becomes  anisotropic  and  gives  color 
between  two  crossed  Nicol  prisms,  the  direction  of  the  strain  lying  at 
45°  with  the  plane  of  polarization.  [yaUtre,  October,  1885,  xxxa,  625.) 
In  a  snbseqnent  note,  Tomlinson  agrees  with  Schmnlewitsch  that 
the  effect  of  heating  a  stretched  piece  of  rubber  is  to  lengthen  it  if  the 
tension  is  small,  and  to  shorten  it  if  the  tensionis  large;  so  that  for  a 
certain  tension  there  will  be  neither  elongation  nor  contraction.  More- 
over, Tomlinson  concludes  fh)m  bis  experiments  that  the  critical  tension 
will  be  lover  the  higher  the  temperature.  ( Tiertefjahrackr.  Nat.  Get. 
Ziirick,  XI,  202 ;  Nature,  November,  1886,  lllin,  7.) 

Oemez  has  continaed  bis  researches  upon  the  changes  in  the  crystal* 
lineformof  sulphur  produced  by  heat.    He  finds  that  while  the  octo- 
hedric  form  may  be  preserved  at  all  temperatures  below  its  fusing  point, 
yet  that  at  97*60  and  above  if  touched  with  a  fragment  of  prismatic 
snlphnr,  it  is  transformed  into  the  prismatic  variety.    To  this  state  of 
unstable  eqnilibrinm  he  gives  the  name  crystalline  surhcating.    On  the 
other  hand,  the  change  of  prismatic  into  octohedrat  sulphur  with  de- 
creaeing  temperatures,  shows  a  retardation  analogous  to  that  above 
mentioned,  to  which  the  author,  following  Mallard,  gives  the  name  crys- 
talline snrfnsion.    The  conditions  affectingthese  uncertain  states  be  has 
now  investigated,  and  has  concluded ;  1st,  that  the  speed  of  devitrifi- 
cation is  not  greater  as  the  temperature  is  lower,  there  being  always 
an  intermediate  temperature 'of  maximum  rapidity  of  change;  2d,  that 
tbe  crystalline  form  is  not  always  sufficient  of  itself  to  identify  the  va- 
riety, since  considerable  differences  exist  in  pieces  having  the  same 
form ;  3d,  that  the  action  of  heat  upon  liquid  sulphur  at  a  constant  tem- 
perature produces  a  change  which  increases  with  time  and  continues 
even  after  solidification ;  4th,  that  liquid  sulphur  heated  from  a  given 
temperatare  and  then  cooled  again  to  the  same  temperature  nndergoes 
a  modification  manifested  by  change  of  properties,  which  continue  even 
after  solidification ;  5th,  that  octohedral  ^nlphur,  melted,  solidified  in  the 
prisoiatio  form,  and  then  changed  to  the  octohedral  form,  has  not  re- 
covered its  primitive  properties,  and  does  not  even  after  many  months 
exposure  to  the  ordinary  temperature.     {J.  Phya.y  August,  1885,  II,  iv, 
349) 

Kaonit  has  continued  his  investigations  on  the  action  of  dissolved 
mbstances  in  towering  the  freezing  point  of  solutions.  His  resnits  show, 
Ifit,  tbflt  if  in  tbe  solution  of  an  alkali  salt  containing  one  equivalent  of 
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ttie  Bolt  ID  lOO"*"'  of  water,  the  monad  metal  be  replaced  by  an  equivalent 
qnantity  of  a  dyad  or  polyad  metal,  tbe  depiesaion  of  the  freezing  point 
ia  diminished  by  a  quantity  sensibly  constant  and  eqaal  to  10-5;  and, 
2d,  with  regard  to  acids,  that  if  in  the.  solatioo  of  a  salt  of  a  strong 
monobasic  acid,  containing  one  eqnivaleot  of  the  acid  in  100*-*-  of 
vater,  the  monobasic  acid  be  replaced  by  an  equivalent  qoantily  of  a 
strong  dibasic  acid  a  dimioution  of  the  depression  of  the  freezing  point 
is  observed  which  is  nearly  constant  and  approaches  14.  From  the 
partial  depression  valaea  given  iu  the  paper,  the  molecolar  depreesion 
prodaced  by  any'salt  may  be  calculated  from  its  molecular  weigbt 
(Ann.  Chim.  Phyt.,  VI,  IT,  401 ;  Am.  J.  Sot.,  May,  1885,  III,  xxix,  309.) 

Bonty  has  snggested  the  hypothesis  that  the  molecolar  latent  heats 
of  all  bodies  measnred  at  their  normal  temperatures  of  ebullition  are 
proportional  to  the  squares  of  these  temperatures.  This  assumes  (1) 
that  the  normal  deusity  of  saturated  vapors  corresponds  to  half  their 
molecular  weights;  and  (2)  that  Dalton's  law  is  rigorously  true.  To 
test  the  question  be  gives  a  table  of  values  obtained  from  seventeen  o^ 
ganic  bodies,  chiefly  alcohols  and  ethers,  in  which  the  quotient  of  the 
molecular  latent  beat  by  the  square  of  the  absolute  ebullition  tempera- 
ture is  nearly  ccnstant.  For  water  the  value  is  0-0694 ;  for  the  alcohohs 
00730;  for  aldehyde,  0-O605;  for  the  haloid  ethyr  ethers,  0-0691;  and 
for  compound  ethers,  0-0735.     (J.  Phys.,  January,  1885,  II,  iv,  26.) 

On  theoretical  grounds  J.  Thomson  hftd  reached  the  conclusion  that 
the  maximum  elastic  force  of  a  vapor  in  contact  with  its  liquid  is  greater 
than  the  maximum  elastic  force  of  a  vapor  in  contact  with  the  corre- 
sponding solid,  contrary  to  the  opinion  of  Begnanlt,  who  held  them  to 
be  the  same.  Bamsay  and  Tonug  have  now  verified  experimentally 
this  oonclnsion  of  Thomson's.  Their  experiments  were  made  partly  in 
barometer  tubes,  partly  in  an  apparatus  specially  constructed  for  the 
purpose.  They  plotted  the  curves  representing  the  variation  of  the 
elastic  force  with  the  temperature  for  camphor,  beusene,  glacial  acetic 
acid,  aud  water,  and  noticed  that  the  curves  where  these  bodies  were 
in  the  solid  state  did  not  coincide  with  those  where  they  were  Uqaida, 
the  deviation  being  in  the  direction  predicted  by  Thomson.  The  ao- 
thors  regard  the  result  as  gener^,  and  applicable  in  all  caaes.  (fVoo. 
Boy.  8oc.,  xxxTi,  499 ;  J.  Phya.,  Februaiy,  1885,  II,  it,  91.) 

Miiller-Erzbacb  haasnggested  a  new  method  for  determiningtheelastH 
force  of  the  vapor  of  water  in  hydrated  salts,  which  consists  iu  detennin- 
ing  simnltaneously  the  loss  of  weigbt  which  two  identical  tubes  saffis, 
one  of  which  contains  water  the  other  the  hydrated  salt,  in  an  atmoe- 
phere  dried  by  means  of  sulphuric  acid.  The  ratio  of  loss  of  weight 
the  author  regards  as  rigorously  equal  to  the  ratio  of  the  elastio  foroea 
of  the  vapor  of  water  in  the  two  tubes.  In  this  way  he  finds  that  the 
evaporation  £rom  hydrated  salts  in  completely  dry  air  gives  constant 
dissociation  tensions.  From  the  variations  of  these  tensions,  the  exist> 
enoe  of  three  hydrates  of  sodium  phosphate  is  inferred,  oorreBpoocUii& 
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respectively,  to  two,  seveti,  and  twelve  moleoalea  of  water;  of  two  hy- 
drates of  sodiam  borat«,  with  five  and  ten  moleenlea  of  water;  of  two 
hydrates  of  sodiam  carbonate,  with  one  and  ten  molecnles ;.  while  in 
toditim  solpbate  all  the  oombio.ed  water  conetitntea  only  a  single  hy- 
drate. ( Wied.  Ann.,  ixm,  607  j  J.  Phyt.,  November,  1885,  U,  it,  621.) 
Elobokow  has  contrived  two  new  forms  of  apparatus  for  meaaniing 
Taper  densities,  the  one  for  sabBtances  of  low  the  other  for  substances 
of  high  boiling  point  The  latter,  which  is  the  more  novel,  has  the  form 
of  an  areometer  of  constant  volume,  containing  a  cavity  for  the  vapor, 
the  volnme  being  dednced  ttom  the  weight  required  'to  restore  the 
level.  The  areometer  is  floated  in  mercnry,  the  temperatare  of  which 
is  raised  so  as  to  volatilize  the  sobstance  osed.  ( Wied.  Ann.,  xxii,  493 ; 
J.  Pkf^  April,  1885,  II,  IV,  177, 179.) 

In  coDseqaence  of  the  very  considerable  loss  in  preparing  solid  car- 
bon dioxide,  Cailletet  proposes  the  use  of  a  hollow  cylinder  dosed  at  bot- 
tom, and  having  a  cover  attached  by  a  bayonet  catch,  Uirongh  which 
cover  an  inclined  tabe  passes  to  within  a  few  millimeters  of  the  bottom 
of  the  cylinder.  Tbhiagh  the  middle  of  the  base  a  larger  tobe  passes 
which  serves  for  a  handle  and  also  for  the  escape  of  the  gas.  It  rises 
nearly  to  the  top  of  the  box  and  is  perforated  with  holes.  The  whole 
apparatus  is  made  of  voleanite.  Experiments  show  that  65  grams  of 
snow  are  obtainable  from  200  grams  of  the  liqaid  carbon  dioxide  blown 
in  throagb  the  inclined  tabe.    {J.  Phys.,  March,  1885,  II,  IT,  122.) 

Oailletet  has  saoceeded  in  obtaining  by  the  nse  of  liquid  ethylene  a 
temperature  sufficiently  low  to  liquefy  oxygen  completely.  The  com- ' 
plete  apparatas,  constructed  by  Dacretet,  is  so  well  arranged  that  the 
prodaction  of  liquid  oxygen  is  an  easy  lecture-room  experiment  Tfae 
steel  cylinder  containing  the  liqaid  ethylene  is  supported  with  ite  axis 
vertical,  its  month  being  downward.  To  this  acopper  worm  3""  or 4™" 
in  diameter  is  attached,  closed  at  the  lower  end  by  a  screw  plug.  Un 
cooling  this  worm  to— 70<>  in  a  bath  of  methyl  chloride,  the  ethylene 
within  it  has  only  a  feeble  tension  and  flows  ont  without  mnch  loss  when 
the  screw  ping  is  opened.  The  liquid  ethylene  is  received  in  a  narrow 
tobe  of  thin  glass  placed  within  a  larger  vessel  containing  dry  air.  It 
is  necessary  now  only  to  accelerate  its  evaporation  by  passing  throagh 
it  a  rapid  current  of  air  or  hydrogen,  also  cooled  in  the  methyl  chloride 
both,  in  order  to  see  the  oxygen  compressed  in  a  glass  tube  immersed 
in  the  ethylene  condense  into  a  clear  colorless  liquid  having  a  sharply- 
defined  meniscus.  A  hydrogen  thermometer  showed  the  temperature 
of  the  ethylene  to  be-123o,  (0.  B.,  c,  1033j  J.  Phyt.,  July,  1886,  U,  it, 
203;  Nature,  October,  1886,  xxxn,  684;  Am.  J.  Soi.,  Jaly,  1886,  UI, 
TTT.  73.) 

Olseewshi  has  measored  the  density  aad  the  expansion  coefficient  of 
liqntd  oxygen.  A  small  reservoir  of  glass  1*4  "■  ■*  in  capacity  was  flUed 
with  liqaid  oxygen,  cooled  to  —139°  by  the  evaporation  of  liquid  ethyl- 
oie  aad  nudntained  at  a  pressare  of  40  atmospheres.  The  oxygen  was 
then  allowed  to  resume  the  gaseous  state  and  from  the  volume  of  this 
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latter  its  weight  waa  calcalatcd.  The  deosity  thns  obtaioed  vas  0-8767 
at  —  I39'13o.  The  expansion  coefBcient  was  0-01706.  Moreover  the 
aathor  finds  that  liquefied  chlorine  congeals  at  —102°  and  that  hydrogen 
chloride  is  solid  at  — 115-70  and  fbses  again  at  — 112'3°.  Hydrogen 
arsenide  IVeezes  at  —118-9°  and  melts  at  — 113*6<^.  Silicon  flnoride 
is  solid  at  —102°.  Ethyl  ether  freezes  at  —129°.  Methyl  alcohol  has 
the  consistence  of  oil  at  —102°  and  of  hotter  at  —115° ;  it  then  passes 
gradnally  into  the  solid  state,  which  is  reached  at  —134°.  {Ber,  Ah 
Wien,  1884,  72 ;  J.  Phys.,  April,  1886,  II,  IV,  184.) 

Wroblewski  has  described  in  detail  the  apparatus  which  be  uses  for 
the  liqnefaction  of  gases  and  has  given  the  results  of  his  comparisons  of 
the  hydrogen  thermometer  with  the  thermo-electric  coaple.  The  criti- 
cal temperatDres  for  nitrogen,  carbon  dioxide,  and  oxygen  he  finds  b> be 
-145°,  —141°,  and  —118°,  respectively;  and  the  critical  pressures 
33*6,  3S,  and  50  atmospheres.  The  boiling  points  nuder  a  pressure  of 
740"",  are  —193°,  —190°,  and  —181-5°  The  lowest  temperatares  which 
he  has  observed  are  —  200-4°  for  oxygen  under  a  pressure  of  2"",  —206'* 
for  nitrogen  at  4-2™,  and  for  carbon  monoxide  —201-6°  at  4™.  Both 
nitrogen  and  carbon  monoxide  solidify  at  these  temperatures.  [Ber. 
Ak.  Wien,  March,  1885;  J.  Phya.,  July,  1885,  II,  IT,  316.) 

In  hygrometry  several  pa^rs  have  appeared.  Hazen  has  stndied  the 
psychrometer  and  has  compared  its  indications  with  those  of  the  con- 
densing hygrometer.    (Am.  J.  8ci.,  December,  1885,  III,  xxx,  43S.) 

Bourbouze  has  suggested  two  new  modifications  of  the  hygrometer- 
One  of  these  is  based  on  the  production  of  the  colored  rings  seen  roand 
a  source  of  light  when  viewed  tliroagh  a  glass  plate  on  which  vapw 
begins  to  condense.  A  small  rectangular  tube  has  holes  on  opposite 
faces  closed  by  very  thin  glass  plates.  A  very  sensitive  thermometer 
is  used,  dipping  only  very  slightly  into  the  liquid.  On  cansing  a  ear- 
rent  of  air  over  the  liquid  surface,  either  by  aspiration  or  otimwise, 
the  whole  is  cooled  and  dew  is  deposited  on  the  glass.  By  placing  the 
apparatus  between  the  eye  and  a  luminous  point  these  concentric  rings 
are  readily  observed  and  the  temperature  noted.  The  other  iDstrament 
is  similar  but  has  a  metallic  envelope,  the  temperatnre  of  which  is  de- 
termined by  the  thermometer.  (J.  Phys.,  September,  1885,  II,  IT,  425; 
Phil.  Mag.,  Augnst,  1885,  V,  xi,  220.) 

Sire  has  also  suggested  two  new  types  of  condensing  hygrometMS, 
in  both  of  which  the  deposit  of  dew  is  observed  on  a  oyliodrical  or 
plane  brilliant  surface.  The  reservoir  in  the  first  type  is  a  cylindrteal 
tube  of  thin  polished  metal,  the  ends  of  which  are  insulated  in  the  in- 
terior by  two  pieces  of  ebonite,  so  that  the  volatile  liquid  is  in  ooDt»ct 
with  the  metal  only  over  a  middle  zone  a  centimeter  broad.  In  the 
second  the  reservoir'is  entirely  of  ebonite,  traversed  laterally  by  a  cir- 
cular aperture  closed  by  a  thin  metal  disk,  polished  on  the  inside.  Hm 
surfaces  are  metallic  palladium.  {Phil.  Mag.,  November,  188B,  v,  tx, 
468.) 
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3.  Oondttction  and  Badialion. — Specific  Heat. 

Stenger  has  measored  the  condnetibility  of  tourmaline  by  the  method 
of  Weber,  employiDg  for  this  purpose  plates  whose  homogeDeity  had 
been  thoroaghly  established.  He  was  uDable  to  discover  the  Iea£t 
trace  of  unilateral  conductivity  and  therefore  supposes  that  the  con- 
trary results  obtained  by  Thompson  aiid  Lodge  arose  from  the  nou- 
liomogeneity  of  the  tonriualiDe  they  ased.  In  consequence  the  author 
does  not  consider  as  established  their  theory  of  the  pyroelectricity  of 
toQrmaliue,  based  npou  such  cooductivity.  {Wted.  Ann.,  xsri,  522; 
J.  Pkys.,  HoTember,  1885,  II,  iv,  522.) 

From  the  electromagnetic  theory  of  light  Maxwell  dednced  the  prop- 
ositioD  that  a1>eamof  lightor  heat  falling  uormnlty  on  a  surfLuie  exerts 
npon  it  a  pressure  equal  to  the  energy  which  exists  in  uqit  of  volume  of 
the  ether  in  consequence  of  its  light  motion.  Boltzmann,  combining 
with  this  a  relation  deduced  by  him  l>om  the  second  law  of  thermody- 
namics, has  obtained  thelawof  Stefan,  that  the  radiation  from  a  heated 
body  is  proportional  to  the  foorth  power  of  the  absolute  temperature. 
{Wird.  Ann.,  xxil,  291;  J.  Phys.,  November,  1885,  II,  rv,  526). 

Schneebeli  has  called  attention  to  a  paper  by  Svanberg,  published  in 
1851,  io  which  is  a  description  of  an  apparatus  based  on  the  same  princi- 
ple as  the  bolometer  of  Laugley.  With  this  apparatus  he  has  measured 
the  coefficient  of  absorption  of  glass,  and  finds  for  it  a  value  which  varies 
inversely  as  the  temperature,  being  2-4  at  100°,  1-47  at  250°,  and  0-42  at 
1,000°.  He  has  also  verified  the  law  of  Stefan  between  400°  and  1,000°, 
and  has  shown  that  the  ratio  of  the  luminons  to  the  total  radiation  of  a 
Swan  lamp  increases  rapidly  with  the  temperature;  but  that  the  ratio 
of  this  radiation  to  the  square  of  the  current-strength  remains  constant, 
as  Joule's  law  requires.  ( Wied.  Ann.,  xxii,  430;  J.  Phys.,  November, 
1885,  U,  IV,  527.) 

Bottomley,  on  tbecontrary,  has  obtained  experimental  results  entirely 
disagreeing  with  Stefan's  law.  A  current  of  known  strength  is  passed 
throDgh  a  platinum  wire,  the  temperature  of  which  is  deduced  from  its 
increase  in  resistance.  When  the  temperature  has  become  constant,  the 
heat  generated  by  the  current  must  be  equal  to  that  radiated  from  the 
surface  of  the  wire  plus  that  lost  at  the  ends  of  the  wire  by  conduction. 
The  wire  was  placed  in  a  high  vacuum,  one  twenty-millionth  of  an  at- 
mosphere, made  in  a  glass  tube  6°""  in  internal  diameter.  The  wire 
itself  was  0-4""°  diameter  and  about  half  a  meterlong,  and  was  sealed 
into  the  ends  of  the  tube,  the  exhaustion  being  efi'ected  throuj^rb  a  lateral 
tobe.  The  temperature  of  the  room  at  the  time  of  the  experiment  was 
1S'>.  Io  four  experiments,  the  absolute  temperature  of  the  wire  being 
29t$,  383,  798,  and  823,  the  ratio  of  the  energy  radiated  was  found  to  be 
2,  O-l,  71,9,  and  90-2;  whereas  by  the  law  of  Stefan  the  values  should 
have  been  1,  16,  438-8,  and  499-8.    {Nature,  November,  1885,  xxxiii, 
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The  emissive  power  of  a  Burfiioe  inaieases  markedly  when  It  U  depot- 
fshed.    This  fvst  OliristiaDseD  acconnted  for  od  the  theory  that  sadi » 
snrCoce  sent  ont  not  only  the  heat  emitted  directly  bat  also  the  heat 
emitted  and  theo  reflected.    To  test  this  theory  he  coDstrncted  a  cube 
one  face  of  which  was  plane,  another  corrngated,  the  corrngaCiona  hav- 
ing sharp  angles  and  the  sides  inclined  90°  to  each  other,  a  third  sim- 
ilarly oormgated  bnt  with  the  inclination  46°,  and  a  foorth  contuning  a     I 
large  number  of  conical  cavities.    All  these  sarfaces  were  eqoally  pol- 
ished and  their  emissive  powers  normal  to  the  faces  of  the  cnbe  were     I 
1, 2-06, 2-66,  and  8-7,  respectively.    The  apparent  emissive  powU'  of  the 
conical  cavities  ia  approximately  the  same  as  that  of  a  snrface  eqnol  to     ! 
the  sum  of  their  bases  covered  with  lampblack.    (Wi«d.  J.nn.,  xxi,3M; 
J.  Pkys.,  UTovember,  1886,  II,  IT,  628.)  i 

lUintgen  appears  to  have  settled  the  disputed  question  of  the  absorp-  . 
tfon  of  heat  by  the  vapor  of  water  by  the  following  neat  experiment:  | 
A  thick  tube  of  brass,  gilded,  is  closed  at  one  end  by  a  plate  of  rook  \ 
salt.  If  now  it  be  exposed  to  a  scarce  of  heat,  the  heating  will  depend  | 
(1)  upon  the  heat  transmitted  by  the  walls  of  the  tube  uid  (2)  apoo  the  i 
heat  absorbed  by  the  gas.  Place  the  interior  of  the  tube  in  oomma-  I 
nication  with  a  Marey's  manometrio  capsule,  the  style  of  which  rests  on  j 
the  Burfboe  of  a  recording  cylinder.  Under  the  above  circomstances  ic  | 
will  record  an  increase  of  pressure  which  will  be  permanent  if  the  heat-  I 
Ing  is  doe  to  the  first  cause  and  transient  if  dne  to  the  second.  The  | 
secood  effect  is  observed  when  the  tube  contains  air  saturated  at  zero  I 
and  then  heated  to  26°,  the  increase  of  pressure  due  to  the  heating  of  I 
the  gas  being  2*18"'.  A  much  less  increase  was  observed  with  air  coo- 
tajning  carbon  dioxide  in  the  normal  proportion  of  the  atmospbeie.  I 
The  scarce  of  heat  in  tliese  cases  was  a  Bunsen  burner.  ( Wied.  Ann^  ; 
xxiii,  1, 259  i  J.  Phya.,  April,  1886,  II,  it,  181,  629.)  I 

Olark  has  devised  a  radiant  energy  recorder  depending  on  the  evap-  i 
oration  of  water  in  vacuo.  The  instrument  ia  essentially  a  Wollastoa  | 
cryophoms  in  which  the  vertical  tube  and  lower  balb  are  rei^aced  by  a  | 
simple  glass  tube  graduated  in  cubic  centimeters.  The  bulb  coataining  | 
the  water  to  be  evaporated  is  blackened  by  holding  it  in  the  smoke  (^' 
bnmiDg  camphor  and  ia  then  exposed  to  the  snn,  the  rest  of  tlie  a^a- ! 
ratns  being  silvered  or  properly  protected  by  sheets  of  bright  tin.  At| 
sunset  the  water  which  has  distilled  over  can  be  read  off  on  the  graduated! 
tube  and  expreaaed  in  heatunits.    (Nature,  July,  1886,  xxxn,  233.)       ! 

According  to  Lommel's  theory  of  flaorescence  there  shonld  be  aa  ab- 

'  sorption  band  in  the  spectrum  of  esculin  in  the  vicinity  of  the  line  A. 

Wesendonck  has  examined  this  part  of  the  apectrnm  by  means  of  pihoS' 

phorographa  and  has  been  unable  to  recognize  any  such  band  in  that 

region.    ( Wied.  Ann.,  xxin,  548 ;  J.  PAy«.,  November,  1885,  II,  rr,  033.' 

Yelten  has  measured  the  specific  heat  of  water  at  ordinary  tempen 
tores,  nsing  (1)  the  method  of  mixtures  and  (2)  au  ice  OAlorimetei 
The  results  are  quite  complex  but  the  formula  which  appears  to  th 
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aatbor  to  represent  best  the  reeolts  is  of  the  form  kt=l+at+^-i'r^,  in 
which  J<i= -00007312756,  i^=  +  00000079327,andir=-'>')00000(e679, 
itt  being  the  true  specific  he&t  at  U.  This  iDiIicates  that  the  specific  heat  of 
waterhasaminimamTalae  at  43.5°  and  a  maximam  at  104.6°.  {Wied. 
Ann.,  XXI,  31 ;  J.  Fhya.,  November,  1886,  II,  IV,  521.) 

Bertbelot  and  Vieille,  in  their  Btadies  on  the  heat  relations  of  the  ex- 
plosion of  gaseous  mixtures,  have  been  able  from  the  data  obtained 
to  calculate  the  specific  hf^at  of  the  elementary  gases,  of  water  and  of 
carbon  dioxide  at  high  temperatures.  Tbas,  for  the  simple  gases  Nj, 
H},  and  Oi,  as  well  as  the  compound  fias  CO,  which  is  closely  related  to 
tliem,  the  specific  beat  at  2,800°  is  C-7 ;  at  3,200°,  7-9;  at  4, 000°,  8-4; 
and  at  4,400°,  9-3.  It  will  be  ot>servcd  that  it  increases  rapidly  with  the 
temperature,  being  doubled,  nearly,  between  0°  and  4,500°.  The  mean 
specific  beat  of  water  between  0°  and  2,180°  is  15-57,  and  between  0°  and 
3,240°,  18-12.  Hence  the  mean  specific  beat  between  130°  luid  230°  is 
more  tban  doubled  at  3,000°  and  tripled  at  4,000°.  For  carbon  dioxide 
the  mean  valae  between  0°  and  2,900°  is  20-6,  and  for  cyanogen,  between 
0°  and  4,300°,  22-5.  The  specific  heat  of  the  former  gas  more  than 
triples  and  the  elementary  specific  heat  qnadrnples  between  0°  and 
4,:}00°.  {Ann.  Chim.  Phys.,  January,  1886,  VI,  it,  66, 74;  Am.  J.  8ei., 
April,  1885,  III,  XZIZ,  331.] 

Bartoli  bas  described  a  simple  form  of  apparatus  for  lecture  demon- 
stration to  show  the  equiralence  of  heat  and  work.  Two  small  globes, 
one  containing  mercury,  the  other  benzene,  are  connected  by  a  narrow 
tube,  from  wbicb  rises  perpemlicularly  a  thermometer  tube,  graduated. 
On  plitcing  the  mercury  globe  vertically  above  the  other,  the  mercury 
flows  through  the  tube  into  the  lower  globe,  the  energy  of  its  fall  being 
oouverted  into  heat,  which  expands  the  benzene  by  an  amoaut  easily 
read  off  on  the  fine  tube.  The  calibration  of  this  tube  may  be  effected 
by  passing  a  known  current  through  a  wire  of  known  resistance  sealed 
JQ  one  of  the  t>allooos,  and  calculating  the  beat  evolved.  {11  Nwno  Ci- 
me»to,  tV,  18;  J.  Phya.,  December,  1S85,  II,  IT,  558.) 

Webster  bas  experimented  to  determine  the  mechanical  equivalent 
of  faeat  by  observing  tbe  thermal  effect  produced  by  the  electric  cur- 
rent on  a  thin  ribbon  of  steel,  tbe  temperature  being  measured  from  the 
change  in  resistance.  The  final  value  obtained  was  4-14  x  10^  ergs  per 
gram-degree.  (Proe'.  Am.  Acad.,  May,  1885;  Phil.  Mag.,  August,  1886, 
V,  XX,  217.) 

LIQHT. 

1.  Production  and  Telodtj/. 

The  following  is  the  conclnsiou  reached  by  De  Volson  Wood  after  an 
extended  discnssion  of  the  properties  of  tbe  luminiferons  eether  as  de- 
dnoed  fiom  the  best  obtainable  data :  "  We  conclude  then  that  a  medium 
wboee  density  is  such  that  a  volume  of  it  equal  to  about  twenty  volnmes 
nf  the  earth  would  weigh  1  pound,  and  whose  tension  is  such  that  the 
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pressure  on  a  yqnare  mile  vonld  bo  about  1  pound,  and  whose  speciSo 
heat  ia  sach  tbat  it  would  require  as  much  beat  to  raise  tbe  temperature 
of  1  pound  of  it  1°  F.  as  it  would  to  raise  abont  2,300,000,000  tone  of 
water  tbe  same  amount,  will  satisfy  tbe  requirements  of  nature  in  beiDg 
able  to  transmit  a  wave  of  ligbt  or  heat  186,300  miles  per  second  and* 
traosoiit  133  foot-pounds  of  beat  energy  from  tbe  san  to  the  earth  each 
second  per  square  foot  of  surface  normally  exposed,  and  also  be  every- 
wbere  practically  non-resisting  and  sensibly  uniform  in  temperatnre, 
density,  and  elasticity.  This  medium  we  call  the  luminifeious  eeUter." 
[Phil.  Mag.,  November,  1885,  V,  xs,  389.) 

Fitzgerald  has  described  some  mechanical  models  to  illustrate  certain 
properties  of  tbe  »1  her.  Tbe  elements  consist  of  pairs  of  wheels  so 
geared  together  that  when  one  rotates  it  causesthe  other  to  rotate  in 
tbe  same  direction.  For  a  oue-diraensional  model  a  band  suffices  to  con- 
nect them.  By  fixing  a  number  of  wheels  with  their  axes  parallel  and 
at  right  angles  to  a  plane  and  connecting  each  wheel  with  its  neighbors  * 
by  elastic  bauds  we  shall  have  such  a  model  which  represents  a  noa- 
condncting  region  of  tbe  ether.  A  perfectly  condocting  region  is  one 
in  which  there  are  no  bands,  and  a  partially  conducting  region  would 
he  represented  by  the  bands  slipping  more  or  less.  By  means  of  such 
'  a  model  tbe  author  discusses  electrostatic,  electrobinetic,  and  laminif- 
eroQS  phenomena,  preliminary  to  a  description  of  tbe  tridimension^ 
model,  which  is  tbe  object  of  bis  paper.  (PhiL  Mag.,  June,  1885,  V, 
us,  438.) 

Trowbridge  has  experimented  to  produce,  by  means  of  an  electric  cur- 
rent, a  standard  of  light  which  shall  be  always  the  same  under  the  same ' 
conditions.    His  first  experiments  were  made  with  platinum,  a  strip  of 
foil  5*"  long,  5"°"  wide,  and  0-02°""  thick  being  placed  In  the  shuot  cir- 
cuit of  a  small  Gramme  machine,  and  .inclosed  in  a  Bitobie  photometer 
box  for  comparison  with  a  standard  caudle,  the  current  being  measored 
with  a  tangent  galvanometer,  and  thediB'erence  of  potential  at  the  ends 
of  the  strip  with  a  quadraut  electrometer.     With  a  variation  of  electro- 
motive force  of  2-6  to  3-8  volts  and  of  resistance  from  0-44  to  0-47  ohm, 
the  cnrrent  varied  from  6  to  8  amperes,  and  the  ligbt  from  a  very  dall 
red  up  to  tbe  color  of  a  candle.    Next  a  thermal  janctiou  was  inclosed 
in  an  Edison  incandescent  lamp  to  see  if  the  heat  radiation   was  pro- 
portional to  the  incandescence,  but  tbe  thermo-electric  force  developed 
was  too  feeble.     A  loop  of  fine  platinum  wire  was  then  inserted  between 
tbe  terminals  of  the  carbon  in  an  Edison  lamp  and  made  one  side  of  a 
Wbeatstone  bridge,  a  similar  wire  forming  a  second  side,  thus  constitat- 
ing  a  bolometer.     With  an  increase  of  resistance  of  the  inside  loop  of 
0-2  ohm,  there  was  an  increase  of  ligbt  from  3  to  7-5  candles.      Thoa^ 
sensitive,  this  arrangement  does  not  enable  rays  of  different  refrangi- 
bility  to  be  distinguished.    Experiments  were  then  made  to  determim 
tbe  practicability  of  using  a  thermopile  to  measure  the  amoant  of  rs- 
diation  from  an  incandescent  strip  of  platinum  at  a  fixed  distanoe,  aad 
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•thnB  detorniiiie  the  total  energy  radiated,  tbe  light  energy  being  aimnl- 
taneonsly  detennioed  by  compariKoo  with  a  standard  candle.  Tbe  beat 
indicatioDS  were  fotind  to  be  far  more  seasitire  than  those  of  tbe  ])botom- 
eter.  Hence  he  suggests  as  a  standard  of  light  an  iDcaudescent  strip 
which  radiates  a  definite  amount  of  energy,  tbia  energy  being  meaanred 
at  a  fixed  distance  which  will  best  agree  numerically  with  the  absolute 
Rystem.     {Am.  J.  8ei.,  August,  1SS5,  III,  xsx,  128.) 

Frederick  Siemens  has  devised  an  important  improTement  in  gas 
lighting,  based  on  the  adoption  of  the  well-known  regenerative  principle. 
In  his  opiniou  rooms  should  be  lighted  by  means  of  indirect  rays  or 
diffused  light  only,  the  source  of  light  itself  not  being  directly  visible. 
Hia  lamp  consists  of  four  approximately  spherical  and  concentric  hoods 
of  sheet-iron  or  other  suitable  material  so  arranged  that  the  products  of 
combustion  travel  downward  between  the  second  and  third  and  npward 
.  between  the  third  and  fourth  or  out«r  one,  while  the  air  to  he  heated  for 
feeding  the  flame  passes  upward  between  the  first  and  Second  and 
throQgb  the  first,  filling  this  hood  with  very  hot  air.  The  products  of 
combustion  pasa  through  an  opening  in  the  top  of  the  outer  hood  into  a 
chimney.  The  concave  surface  of  the  first  or  lower  hood  acts  as  a  refiec- 
tor,  and  in  its  focus  are  placed  one  or  more  fish-tail  burners  of  the  usual 
type.  The  gas  is  therefore  homed  in  a  highly  heated  air,  the  temper- 
ature of  which  increases  with  that  of  the  gas  flames,  the  brilliancy  of  the 
b'gbt  increasing  in  the  same  ratio.  Tests  witli  this  lamp  showed  that 
tlie  same  burners  burning  the  same  amount  of  gas  in  the  two  cases  gave 
an  average  of  2875  candles  per  cubic  foot  of  gas  consumed  when  re- 
moved from  the  hoods  and  7-74  candles  per  cubic  foot  when  burned  in 
their  proper  place  in  the  lamp.     (I^atvre,  July,  1885,  xxxn,  247.) 

Wolf  has  propo8e<l  another  modification  in  the  well  known  Foncault^s 
apparatus  for  the  velocity  of  light.  His  apparatus  consists  of  two  mir- 
rors, one  fixed,  having  a  diameter  of  0-2  meter,  the  other  movable  6  centi- 
meters in  diameter.  Both  are  concave  and  spherical  and  have  tbe  same 
radins  of  curvature.  5  meters.  Tbe  source  oflight  is  a  narrow  aperture 
eat  in  the  silver  in  the  center  of  the  large  mirror.  Tbe  pencil  emanating 
ftom  it  and  entirely  covering  the  rotating  mirror  is  reflected  by  the 
latter  and  returns  to  form  on  the  surface  of  the  fixed  mirror  a  movable 
image  of  the  aperture  and  of  the  same  size.  This  is  reflected  back  to 
the  revolving  mirror,  and  by  this  the  Foucault  image  is  formed.  If 
now  tbe  mirror  be  rotated  with  sufficient  spee<l  there  will  be  formed  on 
tbe  fixed  mirror  a  serit's  of  equal  luminous  lines  separated  by  equal 
intervals,  which  will  continue  to  increase  their  distance  from  each  other 
as  tbe  speed  rises.  These  are  Foucautt  images  formed  by  multiple  re- 
flections, and  the  higher  the  image  which  can  be  measured  the  higher  the 
nmltiple  of  the  Foucault  deviation.  Tbe  author  is  in  boi»es  of  meas- 
nring  tbe  twentieth  image,  which  would  give  a  displacement  of  35"". 
jO.  -B.,  February,  1885,  c,  303 ;  Mature,  April,  1885,  IIXI,  517.) 
>Iic^elaon  has  published  a  note  objecting  to  WolPs  assumption  that 
a.Ui0.15 39  ,,  i,C"itK")<^lc 
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the  image  iu  his  experimeDts  was  HI  defiDed,  and  criticising  in  sevsnl 
particnlara  the  new  method.     {Xature,  May,  1885,  xxxn,  6.) 

Some  years  ago  Coma  ezperimeDtally  established  the  fact  that  is       ' 
quartz  the  mean  speed  of  propagatioa  of  the  iovetse  circolar  waves  along       j 
the  optic  axis  is  sensibly  equal  to  the  velocity  of  the  ordinary  wave 
perpendicnlar  to  this  axis.    Ezner  has  now  showu  that  a  more  ge&eial       j 
law  can  be  deduced  from  the  formulas  given  by  Ganohy  and  Voa  Lang 
to  represent  the  .properties  of  qnartz,  aa  follows :  For  any  direotacoi       | 
whatever  the  arithmetical  mean  of  the  two  velocities  of  propagation  i&      ' 
equal  to  the  arithmetical  mean  of  the  velocities  which  wonld  correspond 
to  this  same  direction  if  the  medium  did  not  possess  rotatory  power. 
Ton  Lang's  receat  measures  confirm  thi»  law  completely.     (  Wied.  Anm^ 
IXV,  141  i  J.  Phyg.,  October,  1885,  II,  iv,  468.) 

Laugley  has  determined  photometrically  the  amoont  of  light  tnos- 
uitted  by  wire  gaoze  screens,  such  as  are  sometimes  used  to  tUminiiih       ' 
the  apparant  brightness  of  stars  in  making  meridian  observatjons.    He      i 
found  that  one  screen  transmitted  0.395,  two  screens  0-144,  and  tliree      ' 
screens  0-052  of  the  incident  light.    In  fact,  however,  the  tliree  screens      { 
as  used  with  the  telescope  allowed  a  transmission  of  only  0*0014.    On 
investigation  this  result  was  found  to  be  due  to  di&action.    Hence  the     ! 
author  concludes,  first,  that  the  transmission  as  measoied  by  the  pho- 
tometer box  was  equal  to  the  ratio  of  the  sum  of  the  areas  of  the  ^>er-     , 
tures  of  the  screen  to  its  total  area  and,therefore,  could  be  considered  to     ' 
be  the  true  trausmissioa  of  the  screen ;  second,  that  the  mach  smaller     j 
transmission  of  the  screen  when  used  iu  front  of  the  object  glass  of  a 
telescope  to  diminish  the  apparent  brightness  of  a  star  is  satis&ctoiily 
accounted  for  by  the  loss  of  light  caused  by  diffraction  under  these  cii- 
cumstances }  and,  third,  that  screens  used  for  this  purpose  shoold  have    | 
their  constants  determined  by  special  experiments  of  the  nature  of  tboea 
now  described  and  that  their  photometric  use  should  then  be  limited 
to  the  reduction  of  the  light  of  bodies  possessing  a  small  angular  mag- 
nitude.   (^i».  J.  8oi.,  September,  1885,  III,  xxx,  210.) 

Fol  and  Sarasiu  have  investigated  the  depth  to  which  light  poM- 
trates  the  Mediterranean  Sea.    By  means  of  photographic  plates  they 
have  proved  that  in  Uie  middle  of  a  sunuy  day  in  March  the  rays  of  the 
sun  do  not  penetrate  below  400  meters  from  the  surfoce.    At  380  meters  ' 
shortly  before  11  i..  m.,  the  impression  on  the  plate  was  leas  than  that  ' 
which  would  have  been  left  on  exposure  to  the  air  on  a  dear  night  ! 
without  a  moon.    In  the  lake  of  Geneva  the  extreme  winter  limit  is  ^iOO  i 
metersj  bat  they  find  as  much  light  at  380  meters  in  the  MeditezraneaD  i 
as  at  192  meters  in  the  lake.     The  light  penetrates  20  to  30  meters  i 
deeper  in  the  lake  in  March  than  in  September.     (PAO.  Mag^  Janoaiyf  I 
1885,  V,  SIX,  70;  Nature,  Jnne,  1885,  xxxu,  132.)  I 

2.  Reflection  and  ReJ^action.  \ 

Amagat  has  descritied  an  instrument  for  measuring  angles  irhich  r- 

scuibles  the  sextant,  but  which  has  the  axis  of  the  telescope  perpeadic- 
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alar  to  the  fixed  mirror  and  tbe  movable  mirror  bo  arranged  ttiat  its  ans 
of  rotation  coincides  with  one  of  its  edges  and  cats  the  optical  axis.  Tbe 
secondary  mirror,  instead  of  being  fixed,  is  movable  aboat  au  axis  par- 
allel to  tbe  plane  of  the  graduation  and  perpendicular  to  the  optic  axis. 
Under  these  conditions  the  image  twice  reflected  from  any  given  point 
will  be  displaced  in  a  plane  perpendicniar  to  that  of  tbe  circle  when 
tbe  secondary  mirror  tnms  about  its  axis.  If  tbe  telescope  be  sup- 
pressed and  a  simple  vertical  slit  be  placed  between  the  eye  and  the  axis 
of  rotation  of  the  movable  mirror,  and  if  the  mirror  be  silvered  all  ovot, 
an  object  can  be  seen  above  or  below  it,  and  it  can  be  made  to  coincide 
with  the  image  of  another  object  twice  reflected  and  thus  their  angnlar 
distance  determined,  projected  on  the  horizon.  {C.  B.,  April,  1S85,  o, 
1120;  Pkil.  Mag.,  June,  1886,  V,  xnc,  516.) 

Bjiisa  has  investigated  theindnenceof  temperatnie  on  the  refraction 
of  prisms  in  order  to  determine  its  comparative  importance  in  spectmm 
meaanrements.  His  measurements  were  made  by  means  of  a  microm- 
eter which  moved  the  observing  telescope  in  connection  with  an  eye- 
piece micrometer  carried  by  it.  Three  prisms  were  measured  at  dif- 
ferent temperatores.  From  the  resnits  it  appears  that  all  spectrnm 
lines  fibiit  by  rise  of  temperatnre.  In  glass  prisms  this  shifting  is  to- 
ward the  violet ;  in  qaartz  prisms  toward  the  red.  In  the  triple  glass 
prism  s  change  of  temperature  of  about  5°  suffices  to  alter  the  measure- 
ment of  wave-length  by  an  amonnt  equal  to  the  distance  between  the 
D  lines.  Moreover  tbis  shifting  increases  with  the  refrangibOity  of  the 
region  examined.  {Ber.  Berl.  Chem.  Oes.,  December,  1884,  xvu,  2732 ; 
Am.  J.  Set.,  March,  1885,  III,  xxn,  251.) 

Christiansen's  original  experiment  consists  in  immersing  glass  powder 
in  a  mixture  of  carbon  disulphide  and  benzene  in  such  proportions  that 
for  one  part  of  the  spectrum  the  indices  of  the  solid  and  of  the  lluid  are 
the  same.  ( Wied.  Aim.,  xxm,  298.)  Gayleigh  has  improved  this  experi- 
ment by  using  a  fiat-sided  bottle  to  contain  the  preparation,  and  by  hav- 
ing the  same  kind  of  glass  for  tbe  bottle  and  for  the  powder.  The  sides 
of  the  bottle  are  worked  fiat,  like  plate  glass.  -  Ordinary  dint  does  not 
seem  to  work  as  well  as  plate  glass,  though  optical  flint  answers  well.  It 
is  more  important  that  the  powder  should  be  homogeneons  in  itself  thau 
that  it  should  correspond  very  accurately  with  the  glass  of  the  bottle. 
Properly  arranged  rays  lying  within  a  very  narrow  range  of  re&aiigi- 
bility  traverse  the  mixture  freely,  but  the  neighboring  rays  are  scattered 
laterally  much  as  in  passing  ground  glass.  Two  complementary  colors 
are  therefore  exhibited,  one  by  direct  tbe  other  by  oblique  light  In 
order  to  see  these  to  advantage  there  should  not  foe  too  much  diffused 
illamination,  otherwise  the  directly  transmitted  monochromatic  light  is 
liable  to  be  greatly  diluted.    {Phil.  Mag.,  October,  1885,  V,  xx,  358.) 

Some  years  ago  Bayleigh  examined  the  effect  npon  definition  of  small 
distorbances  in  the  wave  surfaces  l^m  their  proper  forms,  and  con- 
clnded  that  the  aberration  of  a  plano-convex  lens  focusing  parallel  ravi) 
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uf  bomogeneoufi  light  is  animportaat  so  long  ae  the  foartb  power  of  fb» 
aagalar  semi-apertare  does  not  exceed  the  ratio  of  the  wave  length  to 
the  focal  distance ;  a  conditioD  satisfied  by  a  lens  of  3  feet  fooos  pr»- 
vided  that  the  aperture  be  leas  than  2  inches.  He  has  now  disoossed 
the  accoracy  of  focas  necessary  for  sensibly  perfect  defloitlon,  and  has 
reached  the  result  that  a  diaplacemeDt  firom  the  tme  focns  will  mA, 
impair  definition,  provided  it  is  leas  than  the  product  of  the  wave  length 
by  the  square  of  the  ratio  of  the '  focal  length  to  the  semi-apertnre. 
Hence  the  linear  accuracy  required  is  tlie  same  whatever  the  absolute 
aperture  of  the  object  glass  may  be,  provided  that  the  ratio  of  aperture 
to  focal  length  be  preserved.  Experimental  results  conflrmed  closely 
this  theoretical  conclusion.    {Phil.  Mag.,  October,  1885,  Y,  xx,  354.) 

D'Ocagne  has  shown  that  if  the  two  sides  of  a  sqnare  and  the  diag- 
onal be  divided  into  the  same  number  of  equal  purts,  and  a  straight 
line  be  drawn  from  the  point  on  one  side  corresponding  numerically  to 
one  of  the  conjugate  focal  distances  through  the  number  of  tliedivislon 
on  the  diagonal  representing  the  principal  focal  length,  this  line  will 
CxUt  the  other  side  at  a  point  representing  numerically  the  other  cooja- 
gate  focal  distance.  Conversely  any  right  line  whatever  drawn  through 
a  point  on  the  diagonal  oorrespouding  nnmeric^ly  to  the  priDcipal 
focus  of  a  lens  cuts  the  sides  at  points  representing  its  coqjugato  foca 
as  it  moves  about  this  point  as  a  ceAter.  In  practice  a  rod  may  be 
pivoted  at  the  given  center.    (J.  Phys,,  December,  1885,  II,  it,  655.) 

Bayleigh  has  described  a  monochromatic  telescope  which  is  a.  modi- 
Hcation  of  Maxwell's  color  box.  In  this  well-known  instmnteot  light 
passes  through  a  slit  in  the  focus  of  %oollimating  lens  and  traversea  in 
succession  this  ICds,  a  prism,  and  another  lens,  by  which  it  is  broni^t  to  a 
focas  apoiiaplane  surface  in  which  is  a  movable  slit,  the  eye  placed  be- 
hind this  slit  receiving  light  approximately  monochromatic  If  now,iti 
addition,  a  lens  be  placed  jnst  ttehind  the  first  slit  so  as  to  bring  some 
distant  object  into  focus  at  a  convenient  distance  from  the  eye  Uiis 
object  will  be  seen  by  the  light  that  would  enter  the  eye  in  the  simple 
color  box.  The  instrument  ts  to  be  used  to  compare  lights  of  different 
colors  for  practical  purposes.     {PkU.  Mag.,  June,  IS8S,  V,  xix,  446.) 

Malcolm  has  adjusted  his  binocular  glass  to  eyes  of  diffioreut  focal 
lengths  by  arranging  one  of  the  eyepieces  so  that  it  can  be  moved 
through  a  small  ran^e  in  or  out  by  turning  a  milled  bead.  An  index 
arrangement  is  attached  by  which  a  given  setting  may  alwE^s  be  r^ivo- 
duccd.  The  unaltered  tube  is  brouglit  to  the  most  perfeot  foons  pos- 
sible in  the  ordinary  way,  using  only  one  eye.  Then  the  otii^  tal^e  is 
used  with  the  other  eye  and  focused  .iccurately  with  its  own  atljastment, 
the.  other  remaining  unchanged.  (Phil.  Mag.,  June,  1886,  T,  tctt^  461.) 
3.  IHspertion  and  Color. 

WUIIner,  in  188.'),  showed  that  the  index  of  any  tiauspareat  Bnbstaooe 
could  be  very  exactly  reprcaeuted  in  terms  of  wave  length  by  a  formal^ 
given  by  him.     Since  that  time  he  has  compared  the  experimental  re- 
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Nults  obtained  by  Maacartand  EBselbach  witb  quartz  in  tbe  ultra  viol«t, 
and  bj  Moutou  and  Langley  for  flint  in  the  ultra  red,  and  finds  tbe  for- 
mala  very  exactly  verified  in  all  cases.  In  the  case  of  quartz  the  di»crep- 
aucy  reaches  the  third  decimal  place  of  the  index  only  for  the  extreme 
red  (A  =21-4  x  10-*.)  Id  tbe  case  of  flint  the  divergence  becomes 
sensible  only  for  the  line  O  and  for  tbe  extreme  red  (A  =  28  x  10-*}. 
For  the  line  O  tbe  valne  observed,  1-^66,  lies  between  1-G242  and  1-6277, 
calcnlated  firom  Mascarf  s  and  Esselbacb's  wave  lengths.  ( Wied.  Ann., 
xzm,  306 ;  J.  Phya.,  Jnly,  188S,  II,  IT,  324.) 

Clemenehaw  exhibited  to  the  London  Physical  Society  some  experi- 
ments in  projecting  the  spectra  of  the  metals  without  tbe  aid  of  the 
electric  light.  A  small  quantity  of  a  soldtion  of  the  salt  to  be  experi- 
mented on  is  put  into  a  bottle  in  which  hydrogen  is  being  evolved  by 
the  action  of  dilute  salphoric  acid  on  zinc.  The  bottle  has  three  necks, 
through  one  of  which  an  acid  fhnnel  is  passed,  a  second  carries  tbe  jet, 
and  through  the  third  hydrogen  or  coal  gas  is  fed  into  the  apparatus,  the 
flame  being  tbna  regulated.  Tbe  jet,  which  is  from  oue-eightb  to  three- 
sixteenth  inch  in  diameter,  is  sorronnded  by  a  larger  tube,  tbroagh 
which  oxygen  passes  to  the  flame ;  the  result  being  a  brilliant  light 
giving  the  spectrum  of  the  substance,  which  Is  carried  over  mechanic- 
ally by  the  evolved  hydrogen.  Tbe  spectra  of  sodium,  lithium,  and 
strontium  were  shown  upon  the  screen  and  the  absorption  of  tbe  so- 
diniD  light  by  a  Bunsen  flame  containing  sodium  was  clearly  seen.  {Phil. 
Mag.,  May,  1886,  V,  XIX,  365;  Nature,  February,  1885,  xxxi,  329.) 

Koenig  presented  in  May  to  the  Physical  Society  of  Berlin  tbe  plan 
of  a  new  spectro-photometer  thei^in  course  of  constructiou.  It  consisted 
of  a  tube  containing  a  lens  and  a  diaphragm  turned  toward  the  source 
of  light,  and  having  two  slits  lying  the  one  above  the  other,  a  prism  for 
decomposing  the  two  incident  beams,  and  a  second  collimating  tube 
with  a  disk  closing  the  end,  on  which  appeared  the  two  spectra  slightly 
separated.  Before  the  lens  of  the  observing  telescope  was  placed  a  twin 
prism,  tbe  two  halves,  with  refracting  edges  of  1°  to  2°,  being  cemented 
toother.  By  this  twin  prism  each  spectrum  was  decomposed  into  two 
spectra,  and  the  dimensions  of  tbe  twin  prism  were  so  determined  that 
on  the  disk  of  the  collimator  one  spectrum  was  situated  above  the  other 
below,  while  in  the  middle  tbe  second  spectrum  from  the  upper  slit 
coincided  with  the  second  spectrum  of  the  lower  slit.  In  the  disk  of  the 
observing  telescope  a  small  opening  is  made  catting  off  a  small  piece 
of  determinate  wave  leingth  from  the  double  spectrum,  so  that  on  look- 
ing through  it  tbe  field  of  vision  is  seen  divided  by  a  line  (tbe  refract- 
ing edges  of  the  twin  prism)  into  two  halves,  both  of  the  same  coloring. 
Before  each  of  the  two  slits  of  tbe  slit  collimator  a  Nicol  prism  was  placed 
ill  sDCh  a  position  that  light  polarized  in  a  vertical  plane  entered  one 
3Dd  in  a  horizontal  plane  tbe  other.  The  middle  compound  spectrum 
eoDSisted  therefore  of  a  vertically  and  a  horizontally  polarized  siwctrnm, 
and  iu  the  field  of  view  the  two  like-colored  halves  were  also  polarized 
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in  perpendionlar  planes.  If  now  the  field  is  viewed  throngh  a  Nicol 
prism,  then  according  Co  the  position  of  its  principal  section  would  the 
one  half  at  one  time  and  the  other  half  at  another  time  be  invisible. 
So  that  if  the  two  ent'Oring  beams  of  light  have  different  intensities 
their  spectra  may  be  equalized  in  brightness  by  rotating  the  Nicol;  and 
from  the  degree  of  rotation  the  relative  intensities  be  inferred.  {Nature, 
June,  1885,  xxxn,  191.) 

Balmer,  in  calculating  the  wave  lengths  of  the  hydrogen  lines  as  given 
by  Angstrdm,  has  found  a  relation  between  these  lines  expressed  by  the 

formula    A=— ^ — ^0,  when  C  has  the  value  3,645-6  millionths   of  a 

millimeter.  In  place  of  m  let  there  be  pnt  in  turn  the  numbers  3, 4, 5, 6; 
and  the  values  for  Angstrom's  ware  lengths  of  the  four  visible  hydrogen 
lines  are  obtained.  If  for  m,  the  values  7,  8,  &&,  np  to  16  are  used, 
values  for  hydrogen  lines  are  obtained  which  correspond  very  well  with 
the  wave  lengths  of  the  lines  which  Dr.  Hnggins  had  found  in  the  ultra- 
violet spectrum  of  the  white  stars  and  had  recognized  as  the  invisible 
hydrogen  lines.  This  rolation  between  the  hydrogen  lines  had  uow  re- 
ceived au  iuereased  significance  from  an  investigation  by  Comu,  in 
which  he  had  found  a  perfectly  determinate  proportionality  between  the 
lines  of  the  ultra-violet  spectrum  of  aluminum  and  of  thallium,  and  the 
ultra- violet  hydrogen  lines.  Like  the  hydrogen  lines,  the  pairs  of  lines 
of  the  two  metata  referred  to  advanced  much  nearer  to  one  another  and 
became  much  paler  the  more  one  approached  the  more  ref^ngible 
end  of  the  spectrum;  and  if  any  line  of  the  aluminum  or  the  thallium 
spectrum  was  made  to  coincide  with  the  corresponding  line  of  the  hydro- 
gen spectram  then  did  all  the  remaining  lines  coincide.  This  relation 
obtained  both  for  tbe  first  and  for  the  second  components  of  the  pairs 
of  lines  in  the  metallic  spectra.     {Sature,  July,  1885,  zxxn,  312.) 

Crookes  has  communicated  to  the  Boyal  Society  a  paper  on  radiant 
matter  spectroscopy,  in  which  he  gives  the  results  of  further  re- 
searches on  the  prismatic  analysis  of  the  light  emitted  by  tbe  ceriam 
group  of  earths  when  made  to  phosphoresce  by  the  impact  of  radiant 
matter  in  high  vacua.  With  regard  to  the  double  orange  band  observed 
in  1881,  he  details  at  length  the  extraordinary  difficulties  overcome  in 
localizing  it.  "After  six  months'  work  I  obtained  the  earth  didymia  in 
a  state  which  most  chemists  would  call  absolutely  pure,  for  it  contaiDed 
probably  not  more  than  1  part  of  impurity  in  600,000  parts  of  didymia. 
But  this  1  part  in  500,000  profoundly  altered  th«  character  of  didymia 
from  a  radiant  matter  spectroscopic  point  of  view,  and  tbe  presence  of 
this  very  minute  quantity  of  int«rfering  impurity  entailed  anothor  fdx 
months'  extra  labor  to  eliminate  these  traces  and  to  ascertain  the  in- 
action of  didymia  pure  and  simple."  Grailually  the  matter  was  nar- 
rowed down  and  the  orange  band  was  finally  traced  to  samarium.  Bran 
aamarinm  sulphate  alone  gives  a  very  feeble  phosphorescent  spectnun. 
But  when  tbe  samaria  is  mixed  with  lime  the  spectrum  is,  if  anything 
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more  beantiftil  tfafto  that  of  yttrium.  Tbe  bands  are  not  bo  nnmeroaH, 
bat  the  contrasts  are  sharper.  Examined  with  a  somewhat  broad  slit, 
tbe  spectrum  is  seen  to  consist  of  three  bright  baDde,  red,  orange,  and 
green,  Dearly  eqnidistAnt,  tbe  orange  bein^  the  brightest.  With  a  nar- 
row slit  the  orange  and  green  bauds  are  seen  to  be  doable,  and  on  closer 
ezaminstion  faint  wings  are  seen  like  shadows  to  the  orange  and  green 
bands.  Bnt  lime  is  not  tbe  only  body  which  brings  ont  tbe  phospbo- 
rescent  spectmm.  Tbe  author  dmdea  the  samaria  spectra,  as  modified 
by  other  metals,  into  three  gronps.  The  first  comprises  the  spectra 
given  when  glncinnm,  inagnesinm,  zinc,  eadmiam,  lantbannm,  bismnth, 
or  antimony  is  mixed  with  the  samariam.  It  consists  simply  of  three 
colored  bands,  red,  orange,  and  green.  Tbe  second  type  of  spectmm 
gives  a  single  red  and  ortrage  band  and  a  donble  green  band,  and  is 
produced  when  barium,  strontinm,  thorium,  or  lead  is  mixed  with  tbe 
<«amariam.  The  tbird  type  is  given  when  caldnm  is  mixed  with  the 
samariam.  Here  the  red  and  green  are  single  and  the  orange  double. 
Alaminnm  woold  also  fall  into  this  class  were  it  not  that  the  broad,  ill- 
defined,  green  band  is  also  doubled.  On  mixing  samaria  and  yttria  no 
trjce  of  the  yttria  spectrum  was  observable  up  to  57  per  cent,  of  this 
earth.  When  it  reached  65  per  cent,  a  marked  cbaoge  took  place. 
With  a  of  samaria  and  56  of  yttria  the  pore  samarinm  spectmm  is 
given.  With  42  samaria  and  68  yttria  some  bands  characteristic  of  each 
earth  are  seen;  while  39  samaria  and  61  yttria  gives  almost  a  pure 
yttriam  spectrnm,  the  sharp  orange  line,  however,  running  across  them 
all.  Experiments  made  to  test  the  delicacy  of  this  method  showed  that 
when  1  part  of  samarium  is  mixed  with  100,000  parte  of  calcinm  the 
green  and  red  bands  have  almost  disappeared,  bat  the  donble  orange 
txuid  is  stiU  very  prominent.  With  1  to  600,000  and  1  to  1,000,000  tbe 
spectrum  is  the  same  though  fainter.  With  1  to  2,500,000  the  bands  of 
samariam  have  entirely  gone  and  its  presence  is  recognized  only  by  the 
darkening  in  tbe  yellow  portion  of  what  otherwise,  would  be  a  con- 
tinoons  spectmm.     (Nature,  July,  1885,  xxxn,  ^£83.) 

Barker  has  published  an  account  of  the  experiments  made  by  Henry 
Draper  on  tbe  use  of  carbon  disnlphide  in  prisms  for  optical  purposes. 
The  extraordinary  mobility  of  this  liquid  and  its  extreme  sensitiveness 
to  heat  cause  strlee  in  its  mass,  which  interfere  with  and  practically  de- 
stroy its  definition.  Since  Br.  Draper's  experiments  showed  it  to  be  the 
cmly  eabstanoe  by  which  tbe  necessary  dispersion  could  be  readily  ob- 
tained for  photographing  metallic  spectra,  he  was  exceedingly  desirous 
of  improving  Its  definition.  The  desired  object  he  fonnd  was  readily  ob- 
tained by  simple  agitation.  A  wire  was  passed  tlirougb  the  stopper  of 
the  bottle  (Thollon)  prism,  apon  the  lower  end  of  which  was  a  small  pro- 
peller Joat  dipping  into  the  liquid.  By  means  of  a  pulley  on  the  apper  end 
of  tbe  sbaffc,  and  a  little  electric  motor,  this  propeller  coald  be  revolved 
rapidly  so  as  to  keep  the  liquid  actively  agitated.  Tbe  effect  was  sor- 
primng-     The  sodium  lines,  with  the  propeller  at  rest,  were  AaSy  and 
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ill  de&ued,  united  togetber  and  uebaloas.  Bnt  io  a  few  i 
Htarting  it  tbe  lines  b^scame  clear  aud  remarkably  sbarp,  coDtinniiig  m 
us  loug  as  the  motioo  coatinaed.  Bat  now  tbe  effect  of  temperatnre  be- 
came apparent  in  the  sliUliug  of  tbe  lines  toward  tlie  red  if  the  prism 
was  rising:  and  toward  tbe  bine  it'  falling  in  temperature.  For  a  cbauge 
of  about  9°  tbe  shifting  was  something  over  3-5  inches.  To  overuome 
this  shifting  the  prism  was  incloseil  io  an  even-temperatore  box,  and 
by  means  of  a  simple  bat  ingenions  thermostat  the  temperature  was 
regalated  so  that  in  seven  hours  it  varied  by  an  amount  sufficient  to 
shift  the  sodium  lines  by  only  tbe  distance  between  them.  (^Lm.  J. 
Set.,  April,  1885,  III,  XXIX,  269.) 

Langley  has  investigated  tbe  optical  properties  of  rock  salt  woriied 
into  prisms  by  Clark  aud  by  Brasbear  with  such  exqaisite  sorfoces 
that  they  give  a  spectrum  sbowing  tbe  Fraanhofer  lines  witli  all  tbe 
afaarpness  of  flint  glass.  Indeed,  a  rock-salt  prism  made  by  the  latter 
shows  tbe  nickel  line  twtween  the  Ds.  Experiments  with  a  train  of  such 
prisma  were  made  to  determine  not  only  the  indices  for  difierent  lines 
in  the  visible  and  invisible  spectrum,  bnt  also  tbe  apparent  transmis- 
sion of  rock-salt  plates  for  different  purts  of  the  si»ectmm..  Heat  spec- 
tra were  formed  from  radiating  sources  below  the  temperature  of  melt- 
ing ice,  and  it  was  foand  that  most  of  the  rays,  even  from  these  sooroes, 
passed  freely  through  tbe  prism.  With  the  smallest  deviations,  corre- 
sponding to  wave  lengths  exceeding  probably  100,000  of  Angstrom's 
scale,  a  slight  absorption  began  to  be  noticed.  A  table  is  given  of  the 
refractive  indices  of  a  prism  of  angle  59°  5"'  54"  for  the  spectrnm  lines 
from  M  in  tbe  ultra  violet  to  ilin  the  ultra  red ;  or  from  wave  lengtii 
0*3727  to  1*32.  The  values  in  the  visible  spectrum  are  given  to  six 
places,  those  in  the  ultra  red  to  four.  For  tbe  line  M,  the  ret^otive 
index  is  1-57486 ;  for  G,  1-56133 ;  for  D,  1-64418 ;  for  A,  1-53670 ;  and 
for  Jl,  1*5268.  In  all,  seventeen  indiees  were  measured.  {Am.  J,  Sd., 
December,  1885,  III,  XXX,  477.) 

Lommel  has  suggested  the  use  of  phosphorescent  substanct^s,  such 
as  Balmaio's  Inminous  paint  or  a  greenish-blue  variety  of  phosphores- 
cent calcium  sulphide,  for  the  purpose  of  rendering  visible  the  focutt  of 
ultra' red  rays  in  tbe  well-known  experiment  of  Tyndall  on  caloresoence. 
If  such  a  ]>owder  be  made  slightly  phosphorescent  liy  exposure  to  or- 
dinary daylight  the  less  refrangible  rays  increase  it  to  a  bri£[ht  lami- 
uosity.  In  place  of  a  solution  of  iodine  in  carbon  disnlphide  as  tbe 
absorbing  solution,  Lommel  recommends  a  solntion  of  nigrosin  in  alco- 
hol or  chloroform,  preferably  the  latter.  {Wied.  Ann.,  1885,  Kxvi,  157; 
Pkil  Mag.,  December,  1885,  V,  XX,  547.) 

Iiommel  has  shown  that  if  a  conical  beam  of  solar  light  be  alloweil 
to  fall  on  a  cnbe  of  Iceland  spar,  either  directly  or  after  passing  a  oo- 
balt-blue  glass,  the  cnbe  emits  a  beautiful  brick-red  light  This  liglit 
is  not  polarized  and  its  comitositiou  does  not  depend  u|toa  the  utato  4i( 
polarization  of  the  incident  beam.     It  is  comprised  between  HQ  aDd  05 
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of  Bansen's  scale  (between  O  and  D  ^  E),  its  maximnm  beJDg  near  44. 
The  exciting  rays  are  nlmost  exclusively  Tisible  rays,  the  most  efiScieut 
being  those  between  E  and  b.  Hence  Iceland  spar  presents  a  maxi- 
nom  of  absorption  at  this  point.  ( Wied.  Ann.,  xxi,  422 ;  J.  Phys.,  No- 
rember,  1885,  II,  it,  536.) 

Abney  bas  described  some  lectnre  ezperiments  ou  color  mixtures, 
employing  for  tbis  pnrpose  a  modiflcattoD  of  Maxwell's  color  box.  The 
spectrnm,  instead  of  being  formed  on  a  screen,  is  received  npon  a  convex 
lens,  which  forms  an  image  of  the  f^ce  of  the  prism  on  a  screen.  If  all 
the  light  &om  the  prism  falls  npon  the  lens  this  image  ia  colorless.  But 
by  interposing  a  screen  with  a  slit  in  the  spectmm  close  to  tbe  lens,  so 
as  only  to  allow  light  of  a  given  color  to  fall  on  the  lens,  the  image  ap- 
pears colored  with  that  light.  By  using  two  or  more  slits  mixtures  of 
different  lights  in  any  required  proportion  may  be  obtained.  {Nature, 
July,  J885,  XXXn,  263.) 

4.  Interference  and  Polarization. 

Lommer  has  called  attention  to  tbe  (Act  that  if  a  concave  mirror,  sil- 
vered over  its  whole  surface  excepting  a  small  place  tbe  size  of  tbe 
pupil,  be  made  to  reflect  tbe  light  of  a  litmp  burning  alcohol  saturated 
with  salt,  normally  upon  a  plat«  of  plane  glass  with  parallel  &ccs,  the 
eye  placed  at  tbe  opening  when  adjusted  for  distant  objects  will  see 
the  plate  covered  with  a  gre^t  number  of  concentric  rings  whose  centers 
are  at  the  foot  of  the  normal  from  tbe  center  of  tbe  pnpil  on  the  plate. 
If  a  telescope  adjusted  for  parallel  rays  be  substituted  for  tbe  naked 
eye,  tbe  ini^dence  corresponding  to  each  of  these  rings  may  be  meas- 
nrecL  Tbis  phenomena  has  been  observed  by  Haidinger  and  studied 
by  Hascart,  who  has  given  a  formula  giving  the  difference  of  path  of 
tbe  two  interfering  rays  as  a  function  of  the  incident  angle.  The  anthor 
suggests  this  method  to  detect  want  of  parallelism  in  glass,  tbe  rings 
being  then  iiregolar.  ( Wied.  Ann.,  xxui,  49 ;  J.  Phya.,  Febmary,  1885, 
n,  IT,  90.) 

Moreland  has  described  a  mechanical  model  which  he  uses  to  illustrate 
the  phenomena  of  interference.  Two  blooliB  cut  in  sine  curves  are  at- 
taetaed  to  two  points  by  strings  fastened  to  their  ends.  At  a  point  ex- 
actly perpendicular  to  the  center  of  a  line  Joining  these  two  points  the 
waves  are  in  tbe  same  phase  and  reinforce  each  other.  By  moving  both 
blocks  either  way  a  position  is  reached  where  tbey  are  in  opposite 
phases  and  interfere.    (Am.  J.  8ci.,  January,  1885,  III,  xxix,  5.) 

Stokes  has  communicated  to  tbe  Uoyal  Society  the  results  of  an  ex- 
tended investigation  of  tbe  brilliantly  colored  iridescent  crystals  of  po- 
taaaiam  chlorate  sometimes  obtained  in  tbe  process  of  manufacture. 
He  regards  it  as  conclusively  proved  tbat  the  seat  of  the  color  is  in  a 
very  thin  twin  stratum,  and  bo  entertains  little  or  no  doubt  that  the 
color  depends  in  some  way  on  the  different  orientation  of  the  planes  of 
polarisation  in  the  two  components  of  a  twin  and  ou  the  difference  of 
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retardation  of  the  two  polarized  pescils  wbicb  traverse  the  thin  ntratoiD. 
Anything  beyond  this  is  at  present  only  a  matter  of  speculation  Only 
two  directions  are  indicated  in  which  to  took  for  a  possible  explanation; 
and  these  will  form  the  snbject  of  farther  investigation.  {Jfatvrt,  April. 
Jnne,  Jnly,  1885,  xzn,  566;  ttttt,  i02,  224.) 

From  the  researches  of  ToUens,  Landolt,  Schmitz,  and  others  it  is 
well  known  that  cane  sngar  and  many  other  substances  have  a  specific 
rotatory  power  which  varies  oontinnoosly  when  the  proportion  of  inactive 
liquid  is  increased.  For  sngar,  however,  the  diminntion  is  very  feeble 
as  the  concentration  increases,  even  more  feeble  than  for  glucose.  With 
dilute  solutions  containing  I  to  5  per  cent,  of  sugar,  Hesse  bad  found 
[a\j,  =  68<^  about,  a  number  rather  higher  than  is  obtained  with  more 
concentrated  solntions.  Tollens,  operating  npon  dilute  solntions  with 
a  polnrimeterof  great  sensitiveness,  has  completely  confirmed  his  earlier 
conclnsions,  and  finds  that  whatever  be  the  concentration  the  formnla 
[a]„  =  66-386  +  0-016035p  —  0-0003986p»,  where  p  is  the  weight  of  sngar 
in  100  of  solntion^always  represents  the  variations  of  rotatory  power.  It 
has  been  confirmed  on  solntions  containing  from  1  to  67  per  cent,  of 
sugar.    {Ber.  Berl.  Ohem.  Oes.,  xvn,  1751.) 

Hadan  has  described  a  modification  of  Foacanlt's  and  of  Abrene's 
polarizing  prisms.  Ahrens's  prism  ts  made  of  three  wedges  of  Iceland 
spar  cemented  together  by  Canada  balsam.  The  optic  axis  in  the  two 
outer  wedges  is  parallel  to  the  reA'acting,  edge,  while  in  the  middle 
wedge  it  is  perpendienlar  to  the  ret1*acting  edge  and  lies  in  a  plane  bi- 
secting the  refracting  angle.  By  using  three  prisms  the  middle  one 
may  be  given  a  very  large  angle,  and  yet  the  deviation  of  the  rays  may 
be  so  far  corrected  that  on  emergence  they  make  equal  angles  with  the 
central  line.  Nearly  in  contact  with  one  of  the  terminal  foces  of  the 
prism  a  prism  of  dense  glass  is  placed  of  each  an  angle  that  it  jnst  cor- 
rects the  deviation  of  one  of  the  rays,  and  also  achromatizes  it,  while 
it  increases  the  deviation  of  the  other  ray  to  snch  an  extent  that  it  may- 
be practically  disregarded,  an  eye  even  when  very  close  to  the  prism 
perceiving  only  the  direct  beam.  (Phil.  Mag.,  January,  1886,  Y,  XUL,  09.) 
Madan  finds  that  the  ordinary  ray  f^ls  on  the  second  surface  of  ttae 
middle  prism  of  this  combination  at  an  angle  greater  than  the  critioal 
angle  and  is  therefore  totally  reflected  if  an  air  film  be  placed  betwe«iti 
this  surface  and  the  following  one.  Moreover,  he  finds  that  the  devi»- 
tion  and  the  dispersion  can  be  almost  entirely  corrected  by  making  the 
third  prism  of  crown  glass  combined  with  a  prism  of  very  dense  flint 
glass  of  smaller  angle.  Its  field  is  28°.  {Nature,  February,  1886,  XXXI, 
STL) 

ELEOTBIOITY. 

1.  Magnetiam. 

Werner  Siemens  has  published  a  theory  of  magnetism  and  has  de- 
tailed the  experiments  upon  which  it  is  based.  In  the  first  plaoe^  tike 
Amperian  theory  mnst  be  extended  by  ^apposing  that  not  only  m«v. 
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nedc  sabstancesbat  all  bodies,  as  well  as  empty  space,  are  flUijd  with  cir- 
cular currents  of  very  small  climensioDH  and  that  majjaetic  aabetances 
differ  from  non-magQetic  sobstances  only  iDasmnch  asthenumber  of  cir- 
cnlar  cturente  present  in  tbe  unit  volnme  is  macb  greater  in  the  first 
case  than  in  the  second.  All  magnetic  phenomena  may  then  be  referred 
to  tbe  property  of  the  electric  current  of  exerting  a  directive  force  npon 
the  molecolar  solenoids  which  fill  all  space,  but  which  are  present  in 
greater  numbera  in  the  socalled  magnetic  bodies,  which  place  tfaeir  axes 
at  right  angles  to  its  direction  and  tend  to  bring  them  into  closer  con- 
centric attraction  circles.  Tbe  magnitnde  of  this  rotation  of  the  axes, 
depends,  on  tbe  one  band,  on  tbe  magoitade  of  the  directive  or  mag- 
netizing force,  and,  on  the  other  band,  on  the  number  of  the  molecular 
circuits  pre-existing  in  the  nnit  volnme,  for  which  condition  the  term 
"magnetic  conductivity"  maybe  employed,  or  that  of  "  magnetic  resist- 
ance" for  its  n-ciprocal  value.  Since  a  magnetizing  force,  acting  upon 
the  molecnlar  magnets  only,  exerts  a  perceptible  inflnence  on  the  rota- 
tion apart  from  each  other  of  the  paired  elementary  magnets  when  all 
tbe  neighbors  in  the  magnetic  circuit  follow  tbe  motion  and  so  are  able 
to  produce  a  dosed  system  of  eqnilibrinm  capable  of  mutaal  attraction, 
it  follows  that  the  rotation  directly  produced  by  the  magnetizing  foroe 
most  be  very  small  in  comparison  vith  tbe  mutual  strengthening  of  tbe 
rotation  in  tbe  closed  magnetic  circuit.  The  magnetic  moment  pro- 
duced must  thus  be  essentially  the  product  of  tbe  mutual  strengthening 
of  rotation  of  which  tbe  magnetizing  force  is  the  cause.  ( Wied.  Ann., 
xxnr,93;  Phil.  Mag.,  April,  1885, V,  XIX,  237;  J.Pkys.,  September,  1885, 
II,  IV,  426.) 

Bosanquet  has  published  a  series  of  magnetic  measurements  made  to 
test  bis  theory  of  magnetism.  Hisformnlaa  suppose  that  each  molecule 
has  one  and  only  oue  axis  of  transmission  (like  a  bead  with  a  bole  in  it). 
The  axis  is  c^>able  of  transmitting  a  certain  number  of  lines  of  force 
and  DO  more,  and  tbe  molecular  permeability  is  proportional  to  the 
defect  of  saturation.  (If  tbe  hole  in  the  bead  be  packed  with  tbin 
wires  the  aperture  remaining  is  represented  by  tbe  number  of  wires 
that  remain  to  be  got  in.)  Regarding  magnetism  as  a  motion  or  dis- 
placement, whether  dynamic  or  static,  we  may  thus  speak  of  the  molec- 
ular permeability  as  a  coefficient  of  freedom  within  the  molecule.  Tbe 
rfeiprocal  of  the  coefficient  of  tbe  forces  which  tend  to  prevent  tbe  ro- 
ution  of  the  molecule  as  a  whole  may  be  spoken  of  as  a  coefficient  of 
ftpedom  without  tbe  molecole.  The  product  of  these  two  coefficients 
liy  a  constant  is  a  characteristic  of  a  given  approximate  state  of  a  given 
piece  of  metal.  As  between  the  hard  steel  and  the  iron  the  product  of 
the  coefficients  of  freedom  is  proportional  to  the  maximum  permeability. 
In  noft  steel  tbe  molecular  forces  are  chiefly  extra-molecular,  the  free- 
dom iDtra-molecnlar ;  in  hard  steel  the  reverse  is  true.  In  soft  iron 
tbe  averApe  iutra-molecnlar  freedom  is  much  greater  than  in  hard  steel, 
tbe  «Etr»-molecn)ar  freedom  about  tbe  same.     In  soft  steel  the  extra- 
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moleoDlar  A^edom  is  mnch  diministied,  tbe  intra-molecolu'  tneAoa  it 
moderate  or  bigb.  His  fis:are8  show  a  maxtmam  permeability  for  cart 
iroD  of  170  to  260,  for  malleable  cast  iron  of  700  to  800,  of  wroaght  inn 
of  1,800  to  2,500,  and  of  Charcot  iroo  of  2,900  to  3,000.  Beiioe  the  infv- 
eoce  that  ordinary  oast  iron  is  irholly  unfit  for  ose  in  dynamo  machinei. 
Malleable  cast  iron  is  an  improvement,  bat  is  still  very  far  inferior  to 
wrought  iron.  {Phil.  Mag.,  January,  February,  May,  October,  1886,  V, 
m,  67,  73,  333,  n,  318.) 

Lippmaon  has  saggested  a  simple  method  by  which  the  magnetic  po- 
tential of  a  system  of  coils  may  be  obtained  withoat  caleolation.  The 
three  coils,  a,  0,  and  y,  are  so  plaoed  at  the  sammits  of  an  eqoilatenl 
triangle  that  their  axes  may  form  the  three  sides  of  an  eqotlateral  tri- 
angle, ABO.  The  variation  of  magnetic  potential  doe  to  this  systrai, 
and  taken  fh)m  B  to  U,  is  exactly  equal  to  tbe  product  ixni,  %  being 
the  current  strength  and  n  the  nomber  of  toms  in  each  coiL  In  order 
to  demonstrate  this  it  is  sufficient  to  remark  that  if  the  integral  of  the 
magnetic  actions  exerted  by  the  coil  a  considered  by  itself  be  taken 
along  the  contour  of  the  triangle  ABC,  this  integral  is  exactly  eQoal 
to  47nit,  becaose  the  contonr  of  the  triangle  is  a  closed  line.  On  the 
other  hand,  the  action  exerted  by  a  on  the  side  OA  may  be  replaced  by 
the  action  of  y  ou  the  side  BO,  or  the  action  of  or  on  the  side  OA  nay 
be  replaced  by  the  action  of  ^  upon  the  side  BO,  so  that  finally  the 
action  of  tbe  system  of  the  three  coils  on  the  side  BG  is  equal  to  tbe 
som  of  tbe  actions  exerted  by  or  on  tbe  three  sides  of  ABO,  <.  «.,  to 
inni,  ae  above.    {J.  PAy«.,  October,  1885,  II,  it,  448.) 

Ewiog  has  oommnnicated  to  the  Boyal  Society  the  reenlts  of  an  ex- 
tended investigation  into  magnetic  susceptibility,  and  the  inflaence 
upon  it  of  vaiions  conditions,  such  as  vibration,  permanent  strain,  tem- 
peratare,  and  the  like;  the  experiments  having  been  made  in  the  labor- 
atory of  the  University  of  Tokio.     (JUTatwre,  Juinary,  1885,  zxxi,  304^) 

Bakmetiefif  has  stndied  tbe  conditions  of  the  production  of  lieat  by 
alternate  magnetizations  in  a  straight  wire  of  iron,  measoring  the  heat 
by  means  of  a  thermo-juuotion,  so  that  the  greater  heating  in  tbe  middle 
portions  of  the  straight  magnet  and  tbe  equality  of  heating  in  all  parts 
of  the  annular  magnet  oonld  be  readily  observed.    The  proportionality 
of  the  heating  to  the  square  of  tbe  tempmary  magnetism  was  not  oon- 
firmed ;  on  the  conlrary,  the  author  advances  another  law,  {.  e.,  that  the 
elevation  of  temperature  of  the  iron  by  intermittent  magnetissktion  is 
proportional  to  tbe  product  of  the  magnetizing  force  and  the  iim^unHij 
moment.    The  greatest  elevation  of  temperature  observed  ooTTeepcmds 
to  a  magnetizing  force  more  than  safllcient  to  saturate  the  iron  ;  benoe 
tbe  author  concludes  that  it  is  the  increase  in  tbe  motion  <^  t^e  moiee- 
ular  magnets  during  magnetisation  which  is  most  importAnt  in  the 
production  of  heat.     {J.  8oe.  Phga.  OMm,  Buut,  ZTI,  81,  2S7  ;  J,  Phm~ 
December,  1885,  H,  iv,  503.) 
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Fossati  haB  obown  tbut  the  common  ioipression  that  the  streogth  of 
a  horse-shoe  steel  magDet  is  Increased  by  bangiug  it  up  and  gradually 
increasing  the  weights  hung  on  its  keeper  is  entirely  an  error,  tlie  in- 
crease in  portative  force  being  the  same  whether  the  magnet  be  weighted 
or  not.  This  increase  is  in  all  cases  much  leas  than  is  supposed ;  and 
its  variation  is  accompanied  by  a  corresponding  variation  in  distribu- 
tioD.  (71  Kuovo  Cimtnto.,  ev,  IGS,  232 ;  J.  Phys.,  December,  1886,  II,  TV, 
565.) 

Bams  and  Strouhal  have  published,  as  the  fourteenth  BoUetin  of  the 
0.  S.  Geological  Survey,  an  extended  memoir  on  the  physical  charac- 
teristics of  the  iron  carburets;  more  particularly  on  the  galvanic,  ther- 
mo-electric, and  magnetic  proi>ertie8  of  wrought  iron,  steel,  and  cast 
iron  in  different  states  of  hardness,  together  with  a  physical  diagram  for 
the  claseifiontiun  of  irou  carbarets.  Witb  reference  to  steel,  the  authors 
say;  "The  difl'erence  between  the  logarithms  oftbe  respective  values  of 
thermo-eleetric  hardness  lor  the  same  carbaration  passes  through  a 
pfooonnced  maximam  defining  a  carbide,  the  mechanical  properties  of 
which  are  those  of  a  type  steel  and  may  be  folly  giveu  thus:  Let  each 
member  of  the  whole  series  of  irou  carbarets  be  snttjected  successively 
to  the  followingoperdtions :  I,  A  process  of  very  slow  cooling  from  a  given 
temperature  in  red  heat ;  II,a  process  of  most  rapid  cooling  possible  from 
the  same  temperature.  If  now  the  carbarets  be  examined  with  reference 
to  the  hardness  produced  in  the  two  istanees  there  will  be  found  among 
them  A  certain  unique  member  whose  properties  are  such  that  while 
process  I  has  more  nearly  identified  it  with  pure  soft  iron,  process  II  will 
have  moved  it  farther  away  from  this  initial  carburet  than  is  eimulta- 
oeaoely  the  case  witb  any  other  irou-carbon  product ;  a  unique  memb«', 
in  other  words,  which  is  capable  of  occurring  in  the  greatest  number  of 
states  of  hardness  relative  to  the  soft  stute  possible.  To  the  said  prod- 
uct tbe  term  'steel'  is  to  be  applied." 

Perkins  has  made  an  investigation  on  the  variation  of  tlie  magnetic 
permeability  of  nickel  at  different  temperatures  and  has  plotted  the  re- 
HoIts  obtained.  The  curves  show  that  at  the  first  all  tbe  magnetism  is 
temporary.  Tbe  permeability  rises  to  a  maximam  at  about  tbe  same 
place  as  thatof  total  magnetization,  then  falls  less  rapidly  and  approaches 
tbe  total,  though  it  is  evident  that  it  can  never  reach  it,  since  the  perma- 
nenC  magnetism  cannot  be  less  for  a  high  magnetizing  force  than  for  a 
lower  at  any  given  temperature.  (Am.  J.  8ci.,  September,  1886,  III, 
XXI,  318.) 

Horioo  has  examined  and  confirmed  the  statement  of  Bigbi  that  tbe 
electric  resistance  of  bismuth  increases  when  this  metal  is  subjected  to 
the  action  of  an  electro-magnet.  From  his  experiments  he  concludes 
that  the  variation  in  the  resistance  of  bismuth  under  these  circumstances 
vises  in  great  pari;  from  tbe  mechanical  action  exerted  by  tbe  magnetic 
fteld  on  the  metal;    However,  it  seems  that  the  variation  of  tbe  resist- 
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tmce  is  a  little  more  rapid  tban  this  meobanical  aotioD.  {J.  Pkyt.,  April, 
1885,  II,  IV,  171.) 

Topler  has  aaggeeted  the  use  of  the  balance  in  measnriug  the  quau- 
tity  MH  in  detenuiQiog  the  horizontal  component  of  the  earth's  mag- 
netiam.  For  this  purpose  a  magnetized  bar  is  fixed  perpendicularly  to 
the  bra«8  beam  of  a  balance  in  place  of  the  ordinary  pointer.  Weighte 
are  placed  in  tbe  scale  paos  jo  order  to  make  the  axis  of  tbe  maf!:net 
Tertical  when  the  plane  of  oscillation  is  in  the  magnetic  meridian.  Tbe 
balance  is  then  torned  throngh  180<^  and  again  the  axis  is  adjusted  to 
verticality  by  shifting  the  weigbtu.  MH  is  then  equal  to  ^  (Q]—Qi)(; 
io  which  I  is  the  length  of  that  arm  of  the  beam  to  which  tbe  weights 
Qi  and  Qj  have  been  added.  Tbe  author  details  tbe  precantioDS  neces- 
sary to  insure  aocoraoy,  and  claims  ^^tnt  as  the  limit  of  precision  of  the 
method.     ( Wied.  Ann.,  xxi,  168;  J.  Phys.,  December,  1886,  II,  it.  587.) 

Gray  has  described  the  methods  in  use  iu  tbe  laboratory  of  the  Unlver- 
sity,  Glasgow,  for  determining  the  value  of  the  earth's  horizontal  com- 
ponent. Experiments  to  determine  the  eOect  of  leugth  and  bardnoss 
.on  tbe  induction  coefficient  of  tbe  deflector  magnets  show  that  the 
length  of  the  magnets  should  be  at  least  forty  times  their  diameter  and 
that  they  should  be  made  as  bard  as  possible.  The  results  are  given 
iu  a  table.    {PhU.  Mag.,  December,  1885,  V,  xx,  484.) 

2.  Electric  Generators. 

Tbe  paper  on  the  seat  of  the  electromotive  forces  in  the  voltaic odl 
with  which  Lodge  opened  tbe  discassioo  of  this  subject  at  tbe  Montreal 
meeting  of  tbe  British  Association  has  appeared  in  full,  and  la  a  most 
valuable  and  impartial  nlsum£  of  tbe  history  of  this  important  subject, 
and  an  able  argument  in  favor  of  the  views  that  tbe  apparent  difference 
of  potential  of  copper  and  zinc  is  iu  fact  the  sum  of  a  copper-»ir  and  a 
zinc-air  contact  difference.  (Proc.  British  Assoc,  for  1884,  464^  Proc, 
Soc.  Teleg.  Eng.  ani  Elec.,  xiv,  186 ;  PhiL  Mag.,  March,  April,  May, 
June,  October,  1885,  V,  xix,  153,  254,  340,  487;  XX,  372.) 

Eoosen  has  constructed  a  forci  of  battery  based  on  th^  depolarizing 
action  of  bromine.  It  coDsists  of  a  glass  jar  having  a  narrow  prolonga- 
tion at  its  lower  portion  to  contain  tbe  bromine,  above  which  is  a  porous 
plate  supporting  a  porous  cup  containing  a  rod  of  amalgamated  sine. 
A  plationm  wire  traveraiag  the  porons  plate  makes  commanication 
with  the  bromine.  The  npper  portion  of  tbe  jar  is  tilled  vlth  dilate 
Hulpboric  acid,  on  which  rests  a  thin  layer  of  petroleum  to  prevent  the 
escape  of  tbe  bromine  vapors  into  the  atmosphere.  Tbe  electro-motive 
force  of  t^e  combination  is  1*1)  volts  and  becomes  somewhat  higher  if 
the  platinum  is  replaced  by  carbon.  The  internal  resistance  is  oooaid- 
erable,  but  tbe  battery  is  very  constant.  {Wied.  Ann., -rxxn,  348;/.  i 
Pkya.,  August,  1885,  U,  IV,  373.) 

Von  Helmboltz  has  constructed  a  modified  form  of  Dauiell  ceU,  whidi    j 
cousists  of  a  deep  glass  goblet,  in  tbe  bottom  of  which  is  a  copper  spinl 
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connected  with  a  platinum  wire  iosnlated  in  a  glass  tabe  and  ruucbiug 
to  the  soriace.  The  spiral  is  covered  with  copper  solphate  solution, 
which  can  be  replaced  by  &esh  solation  ponred  in  throagh  a  funnel 
reaching  to  the  bottom.  On  this  Bolntion  lies  a  solution  of  zinc  sulphate 
iD  which  the  zioc  cylinder  is  placed.  A  aipbon  whose  outer  leg  is 
directed  frotu  below  npwards  dips  into  the  liquids  as  far  as  the  boand- 
iDg  plane,  so  that  on  pouring  in  fresh  copper  solutiou  only  the  colorless 
supernatant  zinc  solution  dows  otL  The  upper  solution  is  by  this  means 
kept  free  of  copper,  although  after  awhile  some  copper  was  found  to  be 
precipitated  upon  the  zinc  cyliuder,  not  sufficient,  however,  to  impair 
the  constancy  of  the  cell.  (Nature,  Jannarv,  1886,  nx,  308 ;  Am.  J.  ScL, 
Haich,  1885,  lU,  xxix,  257.) 

'  Hayes  and  Trowbridge  have  investigated  by  a  photographic  method 
the  irregularities  which  occur  in  the  action  of  galvanic  batteries,  and 
have  sought  to  ascertain  the  cause  thereof  Since  batteries  in  which 
tiiere  is  no  porous  paititioD  do  not  show  irregularities,  while  those  con- 
taining porous  cups  all  give  more  or  less  marked  variations,  the  authors 
believe  that  these  irregularities  are  due,  first,  to  a  clogging  of  the 
pores  of  the  partition  by  some  product  of  the  action,  and,  second,  to 
electrical  osmose;  the  nndolations  being  due  to  the  former  cause, and  the 
floctoations,  which  are  superposed  upon  the  undulations,  to  the  latter. 
A  cnpofverydense  earthenware  gives  both  nndnlatioosand  fluctuations, 
while  one  which  was  very  porous  gave  flnetaatioDS  without  nndnlatioos. 
Since,  as  Wiedeinanu  has  shown,  a  porous  cup  increases  the  amount  of 
metal  transported  to  the  negative  pole  and  diminishes  the  qoantity  of 
add  at  the  positive  pole,  a  battery  containing  a  small,  thick  crip  and 
giving  a  strong  current  will  possess  a  maximum  force  tending  to  drive 
the  Bquid  and  bane  from  the  positive  pole  and  to  cause  a  corresponding 
decrease  in  the  current  strength.  Hence  the  partition  should  be  made 
of  as  large  surface  dimeusions  as  possible,  and  should  be  made  of  very 
porous  material.    {Am.  J.  Sei.,  July,  1885,  III,  xxx,  34.) 

It  follows,  as  a  consequeucc  of  the  law  of  the  conservation  of  energy, 
as  has  been  shown  by  Von  Helmboltz  and  Thomson,  that  the  electro-mo- 
tive force  of  non-polarizing  batteries  is  proportional  to  the  energy  of 
the  reactions  developed  in  them  by  the  passage  of  the  current  and  may 
be  calculated  fh>m  these  reactions.  To  make  this  proposition  incontest- 
able it  is  necessary  that  the  total  chemical  energy  of  the  battery  should 
be  converted  necessarily  into  electric  energy.  The  theoretical  discns- 
HioD  of  this  qnestiou  has  been  recently  made  by  Von  Helmboltz,  and 
Czapski  has  undertaken  to  investigate  experimentally  the  following  re- 
Holts  drawn  from  Von  Helmholtz's  conclusions :  The  batteries  which  do 
not  tranafonn  all  the  chemical  energy  iutu  electrical  energy  are  those 
the  electro-motive  force  of  which  decreases  as  the  temperature  rises, 
aad  those  which  produce  an  electrical  energy  in  excess  of  their  calorific 
energy  are  those  in  wbicit  the  electro-motive  force  increases  with  the 
1«mperatqre.    CzApskrs  results  confirm  in  general  this  theory  (tf  Von 
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Helmholte.     ( Wied.  Ann.,  xzi,  209 ;  J.  Phyt.,  December  1886,  II,  nr, 
578.) 

Bidwell  has  constnicted  a  voltaic  cell  having  a  ootid  electrolyte.  He 
exhibited  to  the  LoDdon  Physical  Society  a  cell  consisting  of  plates  of  di- 
ver andcopp^r,  between  wbicb  was  contained  amixtttre  of  on«  part  of  cop- 
per sulphide  and  five  of  snlpbnr.  The  electromotive  force  was  0Kt7  volt 
and  the  internal  resistance  6,537  ohms,  and  the  carrent  readily  deflected 
the  needle  of  a  reflecting  galvanometer  so  as  to  throw  the  light  off  the 
scale.  A  second  cell  was  made  with  a  eoppec  plate  on  which  copper  eol- 
phide  had  been  pressed  and  asilver  plate  resting  on  silver  snlphide  on  the 
surfaceof  the  copper  snlphide.  Tbesilverplatewasbrashedoverwitha 
dilate  solation  of  salphnr  in  carbon  disniphide  and  then  heated  till  the 
free  snlpbnr  was  driven  off.  On  pntting  tbe  cell  together  it  prodaoed  a 
carrent  of  6,800  micro-amperes  tbrongb  an  external  resistance  of  0-2  ohm. 
Thecopper  and  silver  plates  were  each  2  j  by  2  inches,  and  the  thickness  of 
tbe  two  layers  of  snlphide  0.05  inch.  The  electro-motive  force  of  the  cell 
is  0-053  volt,  and  its  internal  resistaDce  is  therefore  aboat  7  ohms. 
{Nature,  Angnst,  1886,  xxxn,  345 ;  Phil.  Mag.,  October,  1885,  V,  xx, 
328.) 

Tbe  interesting  subject  of  the  behavior  of  seleninm  to  light  as  regards 
its  electric  resistance  has  been  examined  by  several  investigators.  Wer- 
ner Siemens  has  described  the  electro-motive  action  of  certain  selenium 
cells  sent  to  him  by  Fritts,  who  first  observed  in  them  the  fact  that, 
when  placed  in  circuit  with  a  galvanometer,  an  electric  current  flowing 
from  the  gold  leaf  to  tbe  base  plate  was  generated  by  the  action  of 
ligbt.  Siemens  confirms  this  observation  and  regards  it  as  of  the  great- 
est scientific  importance.  Since  obscure  thermal  rays  are  withoat  effect, 
tbo  action  cannot  be  a  thermo-electric  one.  Moreover,  the  electro-mfttive 
force  developed  is  proportjonal  to  the  intensity  of  tbe  light.  He  con- 
cludes, therefore,  that  "  here  we  meet  for  the  first  time  with  an  instance 
of  the  direct  conversion  of  the  energy  of  light  into  electrical  enei^'." 
[J}er.  Ak.  Berl.,  February,  1885;  Phil.  Mag.,  April,  1885,  V,  nx,  S15; 
Am.  J.  Sci.,  June,  1885,  III,  sxis,  495.) 

Bidwell  has  investigated  very  carefully  tbe  phenomena  of  seleDinm 
cells  and  is  disposed  to  regard  the  change  of  resistance  by  the  action 
of  light  as  a  phenomenou  of  electrolysis.  Since  the  seleninm  in  the 
cells  has  always  nudergone  a  prolonged  heating  in  contact  with  the  me- 
tallic terminals,  selenides  of  these  metals  may  exist  within  the  BeleQlom, 
forming  a  kind  of  network,  thut)  affording  tbe  condncting  mat^nal 
throughout  the  mass.  A  cell  constracted  of  silver  wires  and  Bolphnr 
containing  some  silver  sulphide  was  sensitive,  its  re^istaooe  being  re- 
duced to  one-third  by  burning  a  piece  of  magneeinm  wire  netur  it.  In 
tbe  electrolysis  of  silver  sulphide,  however,  sulphur  itself  would  be  de> 
posited  on  the  metallic  plate,  and  the  resistance  would  be  enormoodT' 
increased,  unless  nnder  tbe  action  of  light  this  sulphnrimited  with  tlw 
silver.  Moreover,  he  finds  the  specific  resistance  of  selenioDi  to  be  2Mt 
r       ,,i,Ct,K>glc 
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uiegofams,  a  value  very  mocb  higher  than  that  ib  the  cells,  thus  sug- 
gesting the  formation  of  selecldes  which  act  as  condnctinfr  bodies. 
[Pkil  Mag.,  Angost,  1885,  V,  xx,  178 ;  Nature,  Jane,  Jaly,  1885,  xxxil, 
167,  216}  Am.  J.  8ci.,  October,  1885,  UI,  xxi,  313.) 

The  CiamoDd  thermo-battery  has  been  improved  in  the  details  of  its 
uoostmction  and  its  efficiency  increased.  A  model  made  ap  of  one  hau- 
ilred  and  twenty  pairs  gave  an  electro-motive  force  of  8  volts  and  had 
nn  internal  resistance  of  only  3-2  obms.  Another  battery,  containing 
sixty  purs,  gave  an  electro-motive  force  of  3-6  volts  and  an  internal  re- 
sistance of  only  0-66  ohm.  Both  batteries  conenmed  about  the  same 
amonnt  of  gas,  atwnt  180  liters  per  hour.  (Am,  J.  8ei.,  Jone,  1886,  ill, 
xxn,  495.) 

Kayser  has  given  to  the  Berlin  Physical  Society  an  accoant  of  the 
ineasnrements  he  has  made  on  an  improved  form  of  Noe  thermo-elec- 
tric generator,  differing  from  the  old  one  in  the  foct  that  the  bars  of  the 
bismath  alloy  are  now  connected  by  strips  of  an  alloy  offering  greater 
resistance  to  heat  than  did  the  wires  formerly  nsed.  The  resistance  at 
the  ordinary  temperature  was  0-9  Siemens  nnit  and  rose  as  the  gas  con- 
samption  increased  to  aboat  1-2  s.  tt.  when  this  consimiption  was  60«- '. 
per  hour.  The  curve  of  electro-motive  force  formed  a  straight  line. 
As  to  the  cost  of  generating  electricity  in  this  way,  a  current  of  one 
ampere  for  au  hour  cost  about  one  pfennig,  whereas  with  the  Bunsen 
cell  the  cost  is  about  three  times  as  great.  {Nature,  January,  1885,  xxxi, 
306.)  , 

Vou  Waltenhofeu  has  observed  that  if  an  electric  current  from  any 
WKirce  whatever  be  passed  through  an  ordinary  thermo-electric  ele- 
ment, and  then  the  element  be  put  on  a  closed  circuit,  a  current  will  be 
obtained  contrary  iu  direction  to  the  exciting  current.  This  inverse 
cBirent  results  of  course  from  the  di^rence  of  temperature  prodnced 
by  the  current  at  the  junctions  in  virtue  of  the  Peltier  effect.  If,  how- 
ever, the  onlioary  thermo-electric  element  be  replaced  by  a  dissymetric 
thermopile,  like  the  Noe  battery,  it  will  be  observed  that,  according  to 
the  direction  of  the  current  sent  into  it,  the  intensity  of  the  secondary 
correDt  will  vMry,  but  its  direction  will  remain  the  same.  It  is  therefore 
independent  of  the  direction  of  the  charging  current.  ( Wied.  Ann.,  xxi,  . 
360  ;  c/.  Phj/s.,  December,  1885,  II,  it,  572.) 

3.  Electrical  Units  and  Meaaurements. 

Jamieson  has  presented  a  paper  to  the  Society  of  Telegraph  Engineers 
and  Electricians  upon  electrical  definitions,  nomenclature,  and  notation, 
calling  nttentiou  to  the  very  considerable  conftision  of  the  electrical 
vocabalary  in  conseqoeuce  of  the  rapid  progress  of  electrical  science,  a 
variety  of  terms  being  used  to  express  the  same  idea  on  the  one  hand 
■ikI  on  the  other  the  same  term  being  used  in  many  different  senses. 
He  xng^s^sts  bow  these  names  sbonld  be  restricted,  and  gives  a  set  of 
■  Hymbols  for  them  by  which  they  should  always  be  represented  in  for- 
l  M.  Mifl.15 40  OOii\Q 
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mnlas.  The  society  was  aaked  to  appoint  a  committee  to  take  this  mib- 
ject  into  coDHideration  and  to  act  with  a  similar  committee  already  ^i- 
pointed  by  tfaeSoci^t^lDteTDatiaiialedesEleccricieiis.  {Proa.Soa.  H^ltg. 
Eng.  and  Elee.,  xiT,  297 ;  Nature,  Jane,  1885,  sxxu,  134.) 

The  British  Associatioa  committee  on  electrical  standards  reported 
at  the  Aberdeen  meeting,  throngh  the  secretary,  that  they  had  liad  ood- 
struoted  a  series  of  coils  to  serve  aa  standards  in  terms  of  the  leg^ 
(Paris)  ohm,  assuming  this  ohm  to  be  1-0112  B.  A.  unit.  These  BtSDd- 
ards,  ten  in  nomber,  had  been  uarefnUy  compared  vith  each  oUier,  by 
the  methods  already  described  in  reports  of  the  oommitt«e,  and  also 
with  mercary  tnbe  resistances  prepared  by  Benoit,  of  Paris.  The  legal 
ohm  standards  as  constracted  by  the  committee  exceed  those  oonstraoted 
in  Paris  by  0*00049  legal  ohm.  Standards  of  electro-motive  foroe  and  of 
capacity  shonld  also  be  issued  by  the  committee,  in  theiropinion.  (Aii- 
ture,  October,  1885,  xxxn,  528.) 

Klemencic  has  determioed  the  ratio  between  the  electto-siatio  and 
the  dectro-magnetio  syst«ms  of  onits  by  the  following  method :  The 
correot  of  a  l>attery  of  0  to  15  Dauiell  cells  is  made  tocharge  a  condenser 
which  is  then  discharged  through  the  wire  of  a  gaIvauomet«i.  The  per- 
manent deviation  which  results  from  these  condnuoos  discharges  is 
noted,  as  well  as  the  arc  of  impulsion  of  the  galvanometer  ooder  the  in- 
flaence  of  the  direct  current  from  the  batter^'.  The  capacity  of  the  con- 
denser is  then  calculated  in  electro-magnetic  measure.  The  value  in 
electro-static  measure  is  dedooed  from  the  theory  of  Kirchboff.  In  otha 
experiments  the  battery  diarges  the  condenser,  and  at  the  aame  tune 
acts  upon  a  differential  galvanometer  through  one  of  its  coils  placed  in 
shunt  circuit.  The  discharge  of  the  condenser  traverses  the  seooDd 
wire  and  the  resistances  are  so  regulated  that  there  is  no  deviation. 
The  author  gives  as  the  value  of  the  constant «  of  Maxwell,  3*018S  x 
lOi" cm.  sec.     (Ber.  Ak.Wiea.,  1884, 88;  J.  Phys.,  April,  1885,  II,  it,  183 ) 

Fletcher  has  determioed  the  value  of  the  B.  A.  unit  of  resiBtanoe  in 
terms  of  the  mecbaoical  equivalent  of  beat,  and  has  obtained  the  valoe 
0-9904  earth  quadrants  per  second.  The  method  consisted  in  simol- 
taneous  thermal  and  electrical  observatiODs  of  the  energy  expmided 
by  an  electrical  current  in  a  coit  of  wire  immersed  in  a  calonmetcr. 
(Am.  J.  Sei.,  July,  1885,  III,  XXX,  23.) 

Himstedt  has  published  the  results  of  his  determinatioD  of  the  ohm 
made  by  a  method  suggested  by  him  in  1884.  The  constant  deviaticmB 
of  a  magnetic  needle  lu  the  same  galvanometer,  produced  in  the  one 
case  by  means  of  induction  cnrrents  passing  in  the  same  direotioo 
through  the  galvanometor  at  the  rate  of  n  per  second,  and  in  t^e  oth« 
by  means  of  a  constant  current  whose  streugth  is  a  known  fraction  <A 
the  inducing  current,  aru  carefully  observed,  and  from  the  data  tlHU 
obtained  the  resistance  can  be  calculated.  The  lowest  valae  obtained 
for  the  resistance  of  the  BieQietis  unit  wus  0-94323  and  the  lughHl 
|)-d4380  ohm,  the  mean  being  0-94356  ohm.    Hence  1  olun   ia  eqaiv»> 
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lent  to  the  reaiHtaDco  of  a  meronry  colamo  haying  a  section  of  1  uquaie 
millimeter  and  a  leogth  of  105-98  centimetera  at  O^  centigrade.  (Phil. 
Mag.,  NoTember,  1885,  V,  xx,  417.) 

Wild  gives  from  bis  measnroments  the  namber  0-94315  obm  for  the 
valae  of  1  Biemens  onit,  and  therefore  gives  106*027  centimeters  as  the 
length  of  the  mensory  colnmn  TcpreBenting  the  ohm  at  0°.  (Am.  J.  8ei., 
February,  1885,  III,  IXIX,  168.) 

Beoaose  of  the  importance  of  having  as  little  heating  as  possible  in 
all  iostrnments  for  electric  measurement,  the  question  has  arisen  whether 
the  ooils  of  snch  instrnmentH  should  be  made  of  German-silver  wire  or 
of  copper  wire  or  partly  of  both,  and  bow  the  diameters  of  the  wire  should 
vary  in  different  parts  of  the  coil.  Ayrton  and  Perry  have  investigated 
the  conditioDS  that  make  this  heating  error  a  minimum  with  oylindrioal 
coils  of  given  iuterual  and  external  radii,  and  have  reached  the  conda- 
sion  that  the  wire  should  be  of  copper  and  that  the  increase  of  cross- 
section  proceeding  trom  the  center  ^ould  be  x=Xf,  r'-*.  Other  pointe  in 
connection  with  these  instruments  were  discussed.  (Ifatwre,  July,  1885, 
lun,  215.) 

Fleminghasconstmctedastandard  Daniellcell,  consisting  of  a  U  tube, 
in  the  two  limbs  of  which  are  the  two  solutions  of  copper  sulphate  and 
sine  sulphate  of  the  same  specific  gravity.  Electrodes  made  of  freshly 
electro-deposited  copper  and  pure  zinc  that  has  been  twice  distilled  dip 
into  the  two  limbs.  The  electro-motive  force  of  this  cell  is  1.102  volts, 
and  the  variation  with  temperature  is  practically  nil.  The  variouscon- 
df  tiODB  affecting  the  electro-motive  force  of  this  cell  were  carefully  studied. 
(PAO.  Mag.,  August,  1886,  Y,  XX,  126 ;  2iature,  July,  1885,  xxxn,  263.) 
HeaehuB  has  designed  an  amperemeter  fonuded  on  the  phenomenon 
of  Peltier.  A  thermo-electric  battery  of  12  irou-Gdnnau  silver  elements, 
in  the  form  of  wires  2*3'°°'  in  diameter,  is  so  arranged  that  the  opposite 
jimctioDB  are  contained  in  two  vessels  which  form  the  reservoirs  of  a 
differential  airtbennometer.  Acnrrent  passedthrough  the  battery  heats 
the  even  jnnctions  and  cools  the  uneven  ones,  or  viee  verta;  and  this 
causes  a  change  of  level  in  the  thermometer  proportional  to  the  inten- 
rity  of  the  current,  eliminating  the  heating  of  the  conductors.  One 
division  on  the  scale  of  his  apparatus  corresponds  to  0*66  ampere.  (J. 
8oe.  Phys.  Chim.  Buaae,  XTI,  452 ;  J.  Phya.,  December,  1885,  U,  iv,  587.) 
Sosenthal  has  devised  a  galvanometer  of  great  range  and  great  sensi- 
tiveness, the  needle  of  whicb  is  a  horseshoe  magnet  suspended  by  a 
lODg  fiber  attached  to  its  neutral  point.  The  poles  of  the  magnet  are 
provided  with  horizontal  pole  pieces  which  are  qaadrantal  arcs  of  a 
drcle  the  center  of  which  lies  in  the  axis  of  suspension  of  the  horseshoe. 
These  pole  pieces  can  play  within  the  axis  of  two  galvanometer  bobbins 
placed  on  opposite  sides  of  the  vertical  snspeusion  plane  when  this 
idane  coincides  witb  the  magnetic  meridian.  When  an  electric  current 
passes  through  the  coils  these  pole  pieces  are  respectively  drawn  in  or 
i^Mlled  by  the  two  bobbins.    In  this  way  the  poles  of  the  magnet  can 
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be  broaght  very  oear  the  oenter  of  the  coi]».  WitLuut  tti«  exterior 
magnet,  O-l™"  deflection  at  a  scale  distance  of  2-7  meters  correMpoiKls 
to  54  X  lO-'"  ampere;  ■with  this  magnet,  to  12  x  10~"  ampere.  With 
a  German-silver  and  iron  couple  a  ditference  of  10°  between  the  jimc- 
lions  gave  a  deflection  of  120'>™  tbrongh  1,000  ohms.  ( Wied.  Aim., 
xxm,  677  J  Am.  J.  8ci.,  Febroary,  1885,  III,  xxix,  167.) 

Anthony  has  devised  a  large  tangent  galvanometer  for  the  laboratory 
of  Cornell  Univeralty  as  a  standard  instrument  for  the  meASuremeot  of 
heavy  carrentB  and  for  the  direct  calibration  of  comraeroial  measnring 
apparatDB.  It  has  four  circles,  two  of  which  are  2  meters  in  diameter 
and  two  are  1-A  meters,  mounted  on  the  i^an  of  Von  Helmboltz  at  dis- 
tancett  apart  equal  to  their  radii,  and  made  of  rods  of  copper  0-75  iucfa  ' 
in  diameter.  The  needle  is  suspended  by  a  silk  fiber  and  is  inclosed  in  a 
mass  of  copper,  which  serves  as  an  eflectnal  dam|>er  and  enables  readings 
to  be  made  very  rapidly.  A  special  arrangement  of  mirrors  and  tele- 
scopes permits  the  reading  of  the  deflections  in  angnlar  measure  on  a 
circle  50  inches  in  diameter  to  within  0-3  of  a  minnte  of  arc.  The  cop- 
per conductors  are  mounted  on  a  brass  framework  accurately  turned 
and  adjusted  and  the  dimensions  are  all  known  within  one  five-thoo- 
sandth  part.  For  the  measurement  of  currents  there  are  two  circles,  each 
1-5  meters  in  diameter  and  each  having  two  conductors,  ti^ether  com- 
prising seventy-two  turns  of  No.  12  copper  wire.  (Electrician  aiid  Elec- 
trical Enginoer,  October,  1885,  it,  372 ;  Nature,  October,  1885,  xxxu,  634.) 

Mather  has  suggested  the  calibration  of  a  galvanometer  by  a  tMHistaat 
current  as  follows :  A  current  is  passed  through  its  coils,  and  the  iBsteu- 
ment  is  turued  through  any  angle  and  the  deflection  0  noted.  The 
current  is  lirokeu,  and  the  needle  swings  back  into  the  meridiaii,  pass- 
ing through  an  angle  3.  This  operation  is  rcpeated  with  the  same  cur- 
rent, thegalvanometer  being  in  various  positions;  and  a  curve  is  drawn 
showing  the  relation  between  sin  0-r-B\ai  and  the  oorrespoDdiog  vaJoeR 
of  0.  When  now  the  instmment  is  nsed  in  its  normal  poaitlon  it  ia 
obvions  that  a  current  prodncing  a  deflection  0  of  the  needle  is  propor- 
tional to  the  value  of  sin  0-~  sin  i  corresponding  to  fi  obtained  in  the 
calibration  experiment ;  and  this  value  can  be  read  off  directly  fbom  the 
curve.    {Nature,  December,  1885,  xxxiii,  166.) 

Trowbridge,  while  in  geueral  preferring  the  electro-dynamometer  in 
the  form  devised  by  him  to  his  cosine  galvanometer  (described  iu  Vm\) 
for  the  measarement  of  strong  currents,  yet  has  suggested  a  method  of 
using  the  latter  instmment  which  removes  most  of  the  objections.  The 
galvanometer  is  so  moanted  that  its  compass  is  at  the  center  of  a  }arce 
circle  of  wire  the  plane  of  which  is  vertical  and  in  the  plane  of  the 
needle.  When  the  strong  current  is  passed  through  the  large  vertMsl 
coil  the  arrangement  acts  a»  a  tangent  galvanometer.  The  mo vable  ONl 
of  the  cosine  galvanometer  ia  tlieu  connected  with  a  Baniell  cell  of 
known  electro- motive  force,  and  in  the  ciuiuc  circuit  a  resistance  is  placed 
so  large  that  the  battery  resistance  may  be  neglected,  and,  having  Joined 
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the  poles  in  saoh  manner  tb&t  the  deflection  prodnced  by  the  coil  of 
the  cosine  galranometer  shall  be  opposite  to  that  produced  by  the  cur- 
rent in  the  large  cater  coil,  the  coil  of  the  cosine  galvanotneter  is  in- 
(dined  antil  the  compass  needle  is  bronght  again  to  zero.  In  this  way 
tbe  strengthof  the  dynamo  onrrent  isobtained  in  terms  simply  of  the  car- 
rent  ftom  the  standard  Daniell  cell,  and  the  methodis  independent  of  the 
strength  of  tite  earth's  magnetism  and  of  the  special  field  in  which  the 
instmment  is  placed.  {Am.  J.  8e%.,  March,  188d,  III,  xxix,  236 ;  Phil. 
Mag.,  May,  1885,  Y,  zix,  396.) 

Oailletet  and  Bonty  have  determined  the  coudnctivity  of  the  metals 
at  very  low  temperatures,  in  baths  of  methyl  chloride,  either  alone  or 
mixed  with  carbon  dioxldo  snow,  and  of  liquid  ethylene,  the  temperatures 
being  determined  by  means  of  the  hydrogeD  thermometer.  They  con- 
Hnde:  (1)  Thatfivm  0°  to  —lOOo  the  formula  rt  =  ro(l+  at),  in  which 
r,  and  r(  represent  the  resistance  at  0^  and  +  tP,t  the  temperature,  and 
a  the  increase-coeffloieut,  represents  tbe  variation  of  resistance  for  the 
pure  metals  with  sufficient  exactness ;  (2)  that  if  a  be  determined  by 
the  use  of  a  metallic  spiral,  the  temperatures  from  0°  to— lOOo  may  be 
measured  by  tbe  variation  of  resistance  of  this  spiral  with  an  error  of 
less  than  1°;  (3)  that  for  each  metal  a  has  a  special  value,  which  is  in  gen- 
eral somewhat  above  that  of  tbe  expansion-ooefflcient  of  a  gas.  Hence 
the  application  of  the  formula  above  given  leads  to  a  zero  value  for  tbe 
resistance  at  a  temperature  somewhat  above  — 273<^.  It  follows,  there- 
fore, that  at  exceedingly  low  temperatures  the  variation  of  resistance  be- 
comes less  rapid.  The  temperatnies  calcnlated  from  the  above  formnla 
consequently  are,  for  these  low  temperatures,  too  near  zero.  (J.  Pky»., 
.fnly,  1885,  II,  iv,  297.) 

Bfvtoli  has  examined  twenty-three  varieties  of  carbon  with  reference 
to  their  electric  resistance.  He  concludes  that  to  be  a  conductor  the 
carbon  should  not  contain  more  tban  1-2  per  ceut.ot'  hydrogen,and  should 
have  been  submitted  to  a  temperature  not  below  a  red  heat.  He  finds 
that  an  intimate  mistnre  of  twenty  parts  of  paraffin  and  one  of  graphite, 
by  fiieion,  however,  conducts  so  well  that  plates  of  it  may  be  employed 
u  electrodes;  and  yet  elementary  analysis  would  show  14-3  per  cent. 
of  hydrogen.  He  believes,  therefore,  that  the  conductivity  of  carbons 
is  dae  ezclnsively  to  the  presence  in  them  of  finely  divided  graphite 
intimately  mixed  throa^oat  their  mass.  {H  Nvovo  Ctinento,  XT,  203; 
J.  Phgt.,  December,  1885,  II,  it,  563.) 

4.  JSnecfrio  l^aric  and  Meetrio  Light. 

Bdlnnd  has  contributed  further  experimental  evidence  of  the  position 
maintained  by  him,  that  an  absolute  vacnum  is  a  good  conductor  and 
that  tbe  increase  of  resistance  eiperienced  in  tbe  ordinary  tubes  as  the 
exbanstion  proceeds  is  doe  to  the  development  of  a  progressively  in- 
creasing counter  electro-motive  force  at  tbe  electrodes,  a  point  which  be 
baH  noiv  rendered  probable.    A  glass  tube,  30°"  long  and  16"°  in  diamt 
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«t«r,  provided  with  two  platinom  wire  electrodes,  the  ends  being  3™ 
apart,  and  with  two  bands  of  tin  foil,  was  connected  to  the  mercury 
pamp  while  the  terminals  of  an  induction  coil  were  connected  alter- 
nately with  the  electrodes  and  with  the  tin-foil  bands.  When  the  preas- 
nre  in  the  tube  was  above  3C™»  no  discharge  conld  be  observed  be- 
tween the  tin-foil  coatings,  though  that  between  the  platinum  wires  be- 
came very  brilliant.  At  about  1™°*  a  luminosity  between  the  armatai«fi 
was  observable,  which  increased  to  O-OCM"™  when  it  was  intense,  tiie 
spark  between  the  electrodes  being  feeble.  At  O-OOOSC"™  the  electrode 
spark  appeared  only  occasiooally,  while  the  armatare  discharge  waB 
constant  and  vei;  bright.  The  two  discharges  give  exactly  opposite 
resalts,  that  between  the  electrodes  dimiuisbing  with  the  exbanstioD 
and  that  between  the  armatores  increasing  with  it  The  aotbor  can 
explain  this  and  other  similar  experiments  only  by  the  supposition 
that  the  resistance  of  the  vacnnm  itself  diminishes  as  the  rarefaction 
increases  and  that  there  is  developed  simnltaneously  at  the  electrode  a 
condition  which  hinders  the  passage  of  tbe  electricity  into  the  air  from 
the  metal.  (Phil.  Mag.,  Pebroaiy,  1885,  Y,  six,  126 ;  J.  Phye.,  Jnne, 
1886,  U,  IT,  273.) 

Goldstein  has  made  the  fbllowing  remarkable  experiment  od  the  prop- 
agation of  electricity  throagh  a  vacnnm.  A  Geissler  tnbe  has  for  its 
negative  electrode  either  a  platinum  loop  or  a  carbon  filament  irom  a 
Swan  lamp.  By  means  of  a  battery  these  loops  are  raised  to  incan- 
descence, and  then  the  discharge  of  an  induction  coil  is  sent  into  the 
tube.  A  shunt  circuit  connected  with  the  two  spherical  terminals  of 
a  spark  intermpter  permits  the  graduation  of  Uie  length  of  spark  sent 
through  the  tube.  Measured  ip  this  way  the  resistance  of  the  Qeieal« 
tabe  is  at  least  one  hundred  times  less  when  the  electrodes  are  heated 
to  incandesceoce  than  when  the  cathodes  are  cold.  The  incandescence 
of  the  positive  electrode  is  without  influence.'  (Ber.  Ak.  Wien,  I8S4, 
58 ;  J.  Phys.,  April,  1886,  U,  iv,  182.) 

This  result  appears  entirely  analogous  with  certain  phenomena  ob- 
s^red  by  Edison  in  the  spring  of  1884  in  his  incandescent  lamps.  Insert- 
lag  a  platinnm  electrode  in  the  lamp,  between  the  sides  of  the  carbon 
loop,  he  noticed  that  when  the  lamp  was  brought  np  to  incandescence 
a  galvanometer  connected  on  the  one  side  to  this  platinnm  plate  aDd  <mi 
the  other  to  the  positive  conductor,  showed  a  deflection  increasiug  wiUt 
the  degree  of  incimdescence.  The  cartxtn  filament  was,  in  this  case,  an 
incandescent  electrode  as  above,  and  the  electro-raotive  force  of  tbe 
machine,  about  110.  volts,  was  under  these  conditions  sufficient  to  caose 
a  discharge  throngh  the  vacnnm.  (.Smence,  October,  1884,  it,  374;  Na- 
ture,  April,  1885,  xxxi,  545.) 

Lehmann  concludes  that  the  apparent  difference  of  propertieB  of 
positive  and  negative  electrification  in  vacuum  tubes  is  due  entirely  to 
secondary  actions  dependent  upon  the  state  of  charge  which  the  air 
tabes  in  consequence  of  its  frictjoo  against  the  eleotrodea.    This  elcv- 
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triflcadon  thna  prodnced  is  always  poaitiTe,  and  therefore  tbe  diecbarge 
ia  favored  at  tbe  cathode  and  rendered  more  difficnlt  at  the  anode. 
Indeed,  the  latter  is,  in  a  oertaiii  sense,  prolonged  by  tbe  layer  of  gas, 
positively  electrified,  vhich  sarrooods  it,  and  which  prodnces  the  dark 
space  around  this  electrode.  In  this  space  tbe  discbarge  is  convective 
ftad  continoons,  becoming  Inminons  and  discontinaoas  only  beyond  it  ■ 
at  a  variable  distance  depending  upon  the  pressure  of  the  gse  and 
upon  its  temperature.  [Wied.  Atm.,  xxn,  306;  J.  Phys.,  December, 
1385,  II,  IV,  670.) 

Naecari  and  Gnglielmo  have  continoed  their  investigations  on  the 
lieating  of  the  electrodes  produced  by  the  iodaotion  spark  in  rarefied 
air.  They  had  previously  shown  that  for  pressures  of  air  above  lO'"^ 
the  negative  electrode  heated  more  thui  the  positive  in  the  ratio  of  I 
to  between  2  and  4.  For  lower  pressures  they  now  show  that  this  ratio 
increases  slowly  op  to  a  pressure  of  6""",  more  rapidly  iiom  6  to  1'2""",  and 
very  rapidly  ap  to  a  pressore  of  0-27'™',  when  it  reaches  a  maximum 
nUne  of  28.  It  then  decreases,  and  for  the  lowest  pressures  obtainable 
is  reversed  and  becomes  less  than  1.  (J.  Pkyt.,  December,  1885,  II,  iT, 
561.) 

Ayrton  and  Perry  have  communicated  to  the  Physical  Society  of 
London  a  paper  on  the  most  economical  poteatial  difference  to  employ 
with  Edison  incandescent  lamps.    They  point  out  the  fact  that  it  is  not 
snfScient  to  know  that  when  a  lamp  is  giving  oot  a  certain  number  of 
candles  it  absorbs  so  mnch  power  per  candle,  and  when  giving  ont  a 
much  larger  number  of  candles  it  absorbs  so  moeh  less  power  per  can- 
dle.    What  mnst  be  known  in  addition  is  the  life  of  the  lamp  at  each 
of  these  two  candle-powers  before  we  cfm  decide  upon  the  most  economi- 
cal temperature  for  it ;  since  if  the  efficiency  is  low  at  low  temperatures, 
the  life  is  great,  and  at  high  temperatures  the  larger  efBcieocy  will  be 
bfdanced  somewhat  by  its  short  life.    From  a  cnrve  given  by  calcala- 
taon,  and  assuming  tbe  cost  of  tbe  lamp  5«.,  the  number  of  hours  of  burn- 
ing per  year  560,  and  the  cost  of  one  electric  horse-power  for  this  lime 
as  £5,  the  authors  show  that  the  minimum  cost  per  candle  per  year  is 
lid.,  and  Is  obtained  with  a  potential  value  of  101-4  volts,  the  cost  ris- 
ing to  Is.  per  year  if  the  potential  falls  to  98-7  or  rises  to  104  volts. 
{PhiL  Mag.y  April,  1885,  V,  xix,  304;  Nature,  March,  1885,  xxxi,  450.) 
Fleming  has  made  extended  investigations  into  the  phenomena  of 
incandescent  lamps  with  special  reference  to  their  efficiency.    From 
statistjcs  concerning  the  life,  resistance,  efficiency,  and  potential  differ- 
ence of  Bnch  lamps  he  has  constructed  empirical  equations  showing  the 
mntoal  relations  of  these  variables.    A  curve  showing  the  relation  of 
any  one  of  these  to  any  other  is  called  a  characteristic  curve  for  that 
lamp.     His  resulte  confirmed  the  law  tbrmnlated  by  Ayrton  and  Perry, 
that  for  a  certain  class  of  lamps  (t.  e.  the  Edison]  the  potential  difference, 
miniia  a  constant,  varies  as  *he  cube  root  of  the  efficiency,  the  latter 
qoaotity  being  measured  in  candles  i>er  horse-power.    Tbe  constant 

,,  i,C^(.K")'^lc 


632  SCIEKTIFIC   RECOBD   FOR  1886. 

which  in  the  lamps  examioed  is  aboat  28-7,  ie  Dearly  the  potential  dif- 
ference at  which  tlie  lamps  be^D  to  emit  light.  Hence  the  law  may  be 
stated  as  follows :  The  effective  poteDtial  differeoce  varie*  as  the  cube 
root  of  the  efficiency.  {Phil  Mag.,  May,  1885,  V,  ux,  368;  Nature, 
April,  1885,  XSSI,  522.) 

'  FlemiDg  has  farther  stodied  the  phenoioeDOD  of  molecular  sbadows 
in  Edison  incandescent  lamps.  In  his  earlier  experiments  hesaggesttd 
the  similarity  of  the  phenomenon  in  question  to  those  observed  in  hi^ 
vacua  by  Grookes,  the  surface  of  the  glass  being  coat«d  with  a  depoail 
-  of  carbon,  with  the  exception  of  a  clear  line  marking  the  intersection  of 
the  glass  with  the  plane  of  the  loop,  and  being  in  iaot  a  shadow  of  tfae 
loop,  apparently  caused  by  the  emission  of  matter  from  the  termini 
The  author  has  now  sacceeded  in  producing  this  phenomenon  at  will  by 
parsing  a  very  strong  current  momentarily  tfarongh  a  lamp,  and  han 
produced  similar  deposits  of  various  metals  used  as  electrodes.  TheM 
deposits  show  colors  by  transmitted  light,  and,  as  a  genera)  resolt,  he 
concludes  that  red  metals,  such  a  gold  and  copper,  appear  green  b^ 
transmitted  light,  whereas  white  metals,  like  silver  and  platinam,  ap- 
pear brown.  This  result  is  obvionsly  of  the  same  character  as  that  ob- 
tained by  Wright.— Aw.  J.  8ei.,  1877,  III,  xin,  49;  xit,  169.  (PW. 
Mag.,  Angust,  1885,  V,  XI,  lU;  Jfature,  July,  1885,  xxxn,  263;  Am. 
J.  8ci.,  October,  1886,  III,  xxx,  311.) 
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Instmction  k  t'dtnde  de  TAlectrioitA  atatlqne.     E.  Biobat  et  R.  Blondlot.    Sro.     pp. 

1,141.     Paris,  1B85.     (Ganthier-TiUws.) 
Lehrbnch  der  Electricilat  and  dea  Uagnetinniis.    E.  H>soart&  J.  Jonbert.    Antori- 

■ifte deatsche UeberBetcnoK Ton  Dr.  L. Levy.    Bandi.    Bvo.    pp.  xx,&92.    Ber. 

Iin,l88&.    (Springer.) 
Tfl^pbonie  et  ttfltigraphie  simnltanAes.    F.  Van  RyMelbergbe.    PT6o6d6  de  notiona 

prAimiitairea  aor  I'indnotion  Meetriqne,  le  t6l4pbone  et  le  miciupbone,  par  E. 

Buelo.     12nio.     pp.  111,336.    BmxeUoe,  1885.     (Hayez.) 
HandbDohderEleotroteohnik.    B.  Kittler.     Band  i,  Eotfte  1.    8to.    pp.  2y6.    Stutt- 
gart, 1885.    (Enke.) 
Klaui«a  BandwOrterbnch  enthaltend  daa  wiohtigsle  ana  dor  Lehre  der  Etectricitiit. 

W.  Biaoan.     16mo.     pp.96.     Wien,  1884.     (Hartleben.) 
Ein  OBipflndliohea  Galvanometer  mit  meaabarem  Bednotiona&otoT.    R.  W.  Wilaon. 

ISBKf.    pp.18.    Leipaig,  1886. 

NECBOLOOT  OF  PHTSICISTB,  1886. 

Sn-TJum,  BKKjAMin,  Profeeaor  of  Chemiatry  in  Tale  College.  Anthor  of  a  text- 
book on  Phyaica.     Died  at  New  Haven,  Conn.,  January  13,  1886,  aged  68  years. 

Bosvrn,  Fraxctsco,  ProfeaaorofPhyalcBinthenntTeiBityof  Padna.  Well  known 
fer  Jiu  feaearchea  on  elnotro-atatioa  and  the  temperatnre  of  the  electric  arc.  Died  la 
PadDA,  April  30,  1886,  at  tbe  age  of  52  yeaia. 

jKSKDr,  FLXuuMa,  Professor  of  Engineering  intheUniTeraityof  Edinbargh.  Dia- 
tingiii«bed  aa  an  elecMoian,  especially  In  connection  with  the  Atlantic  cable.    His 

Google 
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«■■•«    iiHiiijl  tnasp«rt  called  telephera^.     Di«d  in  Edin- 

■  u  ■cw"  laiB0tzal  Hecbanios  and  afterward  DinKtnr  ot  Ibe 
«■  llmOtn.  Paris.  Elected  a  member  of  the  French  Xcadcm)' 
r  iA.n*MWtfeM«a  the  Flow  of  Hotala  and  othei  mechanical  snb- 

1^  -a.  I»A,  agtd  71  feari. 
iHWHCM  Phyvca  at  the  UniTeraity  of  Land,  Sw«<leD.    Dial  U 

•  ■>  FkeBck  aimr.  laventor  of  the  eleetiio  light  projscWT 
.Nm.b  Piria,of  apoplexy,  ia  November,  18B5,  aged4Sfeir9. 

Lji  ^  :h*  ■Minuit  ptaysiologUt.    Noted  in  phyaim  for  his  work 

tatt  a  Laodoo,  November  10,  lfj85,  aged  73  years. 
?iM'iiiiir«f  Chemistry  in  Queen's  College,  BelAit,  oatU  1919. 

■MiahM  Ml  the  Continoity  of  the  Gaaeona  and  Liqnid  itatM. 

i*w«.  tSBK,  aged  73  yean. 
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CHEMISTRY. 


By  H.  GABBmoTOH  Bolton,  Pb.  D., 

PrcfMtor  o/  Cket»i»iTg,  THiiily  Cottege,  Bart/onl. 


GBNEBAL  AND  PHYSICAIj. 

Pretent  Aspeett  0/  the  Theory  of  Chemical  Action, — Id  bis  presideotial 
address  to  the  chemical  section  of  the  British  Association  for  the  Ad- 
i-ODcemeDt  of  Soience,  at  the  Aberdeen  meeting,  Prof.  Henry  E.  Anu- 
KtTODg  considered,  among  other  things,  the  itresent  aspects  of  the  theory 
of  chemical  action.  He  said:  Chemical  action  may  be  defined  as  being 
any  action  of  which  the  consequence  is  an  alteration  in  molecular  coo- 
stitation  or  composition;  the  action  may  concern  molecules  which  are 
of  only  one  kind — cases  of  meredeuomi>oaitiou,  of  isomeric  change,  and 
of  i>o1ymerization;  or  it  may  take  place  between  dissimihu:  molecules 
— cases  of  combination  and  of  interchange.  Hitherto  it  appears'  to 
have  been  commonly  assumed  and  almost  universally  taught  by  ehemi»bi 
tJiat  action  takes  place  directly  between  A  and  B,  producing  AB,  or 
between  AB  and  CD,  prodncing  AO  and  BD,  for  example.  Thia,  at  all 
eveDts,  is  the  impression  whi(;h  the  average  student  g^ns.  Our  text 
books  do  not,  in  fact,  as  a  rale  deign  to  notice  observatJous  of  such 
fandamental  importance  as  those  of  J)e  La  Kive  on  the  behavior  of 
oearly  pure  zinc  with  dilate  sulphuric  acid,  or  the  later  ones  of  Faraday 
[Bxp.  Beteorcha,  Series  Tii,  1834,  8U3  et  seq.)  on  the  iDsolubility  of 
amalgamated  zinc  in  this  acid.  Belief  in  the  equation  Zn+HiSO^^: 
H,+ 2 o80„  hence,  becomes  a  part  of  the  chemist's  creed,  and  it  is 
geDerallj  interpreted  to  mean  that  zinc  wiU  dissolve  in  salpboric  acid 
forming  zinc  sulphate,  not,  as  should  be  the  case,  that  when  zinc  dis- 
solves in  snlphnric  acid  it  prodnces  zinc  snlphate,  &c. 
'  In  studying  tbe  chemistry  of  carbou  compounds  we  become  ac- 
qoaiDted  witb  alarge  number  of  instances  in  which  a  more  or  less  minute 
qoMititj'  of  a  sabstance  is  capable  of  indncing  cbange  in  the  body  or 
bodies  Tvithwbich  it  is  associated  without  apparently  itself  being  altered. 
The  polymerization  of  a  unmber  of  cyanogen  compounds  and  of  alde- 
hydes, the  ''condensation"  of  ketonic  compounds  and  the  hydrolysis  of 
eartoobydrates  are  oases  in  point,  bnt  so  little  has  been  done  to  ascertain 
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the  nature  of  the  influence  of  the  contact-snbetance,  or  ootalyd,  as  1 
would  term  it,  the  main  object  in  view  being  the  stndy  of  the  product 
of  the  reaction,  that  the  importance  of  the  catalyst  is  not  doly  appre- 
ciated. Recent  discoveries,  however — more  particularly  Sir.  H.  B. 
Dixon's  invaluable  investigation  on  conditions  of  chemical  chaufii)  in 
gases,  and  the  experiments  of  Mr.  Gowper  with  chlorine  and  varioaa 
metals,  and  of  Mr.  Baker  on  the  combnetion  of  carbon  and  phosphonis— 
mnst  have  given  a  rode  shock,  from  which  it  can  never  recover,  to  the 
belief  in  the  assumed  simplicity  of  chemical  cbauge.  The  inference 
which  i  think  may  be  fairly  drawn  from  Mr.  Baker's  obaervatloos— 
that  pure  carbon  and  pbosphoras  are  incombustible  in  pure  oxygen— is 
indeed  startling,  and  bis  experimeDts  must  do  much  to  favor  tJiat "  more 
minnte  stady  of  the  simpler  chemical  phenomena  "  so  pertinently  ad- 
vocated by  Lord  Bayleigh.  (See  Presidential  Address  to  the  B.  A.  A 
S.,  at  the  meeting  of  1881.) 

Bnt  if  it  be  a  logical  conclusion  &om  the  cases  now  known  to  ns,  tbal 
chemical  action  is  not  possible  between  any  two  substances  otber  tbiin 
elementary  atoms,  and  that  the  presence  of  a  third  is  necessary,  what 
is  the  fnnction  of  the  third  body,  the  catalyst,  and  what  most  be  its 
character  with  reference  to  one  or  both  of  the  two  primary  agentsf  In 
the  discnssion  which  took  place  at  the  chemical  society  after  the  read- 
ing of  Mr.  Baker's  paper,  I  ventnred  to  define  chemical  action  as  re- 
verted electrolysis,  stating  that  in  any  case  in  which  chemical  action  was 
to  take  place,  it  was  essential  that  the  system  operated  npon  sboald 
con^in  a  material  of  the  nature  of  an  electrolyte  (Chem.  Soc  Prot3.,\9S&t 
p.  40).  In  short,  I  believe  that  the  conditions  which  obtain  in  any  vcri- 
taic  element  are  those  wbich  most  be  ftilfllled  in  every  case  of  chunical 
action.  There  is  nothing  new  in  this;  in  fact  it  was  stated  by  Faraday 
in  1848  (Exp.  Betearches,  series  tii,  S  858  and  §  809) ;  and  bad  dae  heed 
been  given  to  Faraday's  teaching,  we  should  scarcely  now  be  so  ignorant 
of  the  conditions  of  chemical  change.     {Ckem.  Jt^euw,  ui,  135.) 

Suggertioita  aatothe  Oaute  of  the  Periodic  Law  and  the  Natmrv  of  tte 
Oftemtcal  BlenmiU.  (By  Prof.  Thomas  Carnelley.)— The  troth  of  tbe  pe- 
riodic law  of  tbe  cbemical  elements  is  now  generally  allowed  by  most 
chemists.  Nevertheless,  bnt  little  hae  been  done  towards  attaining  a 
reasonable  explanation  of  the  law.  This  prompts  the  antbor  to  offw  a 
few  sQggestions  on  this  subject.  Even  long  before  the  discovery  of  the 
periodic  law  many  chemists  had  pointed  oat  certain  nomerioal  relation- 
shipe  existing  between  the  atomic  weights  of  bodies  belonging  to  a  giveir 
group,  and  bad,  hence,  supposed  that  the  elements  belonging  to  the  sev- 
eral natural  groups  were  not  primary,  but  were  made  Dp  of  two  or  more 
simpler  elements.  These  condosions,  however,  were  more  or  less  fin^- 
mentary  and  referred  only  to  particnlar  groups  of  elements.  In  the 
light  of  the  periodic  law  tbe  author  has  made  a  general  extension  of  tilie  . 
fragmentary'  conclnsions  of  Dnmas,  and  has  brought  tiiat  law  into  jnx- 
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lapoaitiOD  witfa  an  extended  geueralizatiou  of  tbe  aualogy  or  tbe  ele- 
ments with  tbe  hydrocarbon  radieaU.  A  careful  conaideratiou  of  the 
idatioos  betvei-D  certain  physical  properties  and  tbe  atomic  weights  of 
the  elements  leads  almost  irresistibly  to  the  coDclasioo  tbat  the  ele- 
fflflDta  are  analogona  to  the  hydrocarbon  radicals  in  both  form  and  fnnc- 
tioD.  This  is  a  ooDclosioo  which  if  true  would  further  lead  ne  to  infer 
that  tbe  elements  are  not  elements  in  the  strict  sense  of  the  term,  bat 
are  bnilt  ap  of  (at  least)  two  primary  elements,  A  (=carbon  at.  wt.  12) 

and  B  (letber,  ut  wt 2),  which  by  their  combination  produce  a  series 

of  coniponuds  (viz,  oar  present  elements)  analogons  to  tbe  liydrocwbon 
radicals.  If  this  theory  be  tme  tbe  periodic  law  follows  as  a  matter  of 
coarse,  and  we  should  therefore  be  able  to  represent  the  elements  by 
wme  SDch  general  formala  as  An  B  2n+{2—x),  analogous  to  tbat  for  the 
hydrocarbon  radicals  0,Hk^,i_,  in  which  n=tbe  series  and  a;  the  group 
to  which  the  element  or  hydrocarbon  radical  belongs.  Assuming  the 
troth  of  tbe  theory  ^ere  advanced,  it  is  interesting  to  observe  tbat 
vhereas  the  hydrocarbona  are  compounds  of  hydrogen  and  carbon,  tbe 
chemical  elements  woald  be  composed  of  carbon  with  aether,  the  two 
sets  of  bodies  beiug  generated  in  an  exactly  analogous  manner  from 
their  respective  elements.  There  would,  hence,  be  three  primitive  ele- 
ments, viz,  carbon,  hydrogen,  and  lether.  Finely,  this  theory  would  re- 
move the  chief  objections  which  have  been  urged  against  the  periodic 
Jaw,  whilst  the  existence  of  elements  of  identical  atomic  weights  and 
isomeric  with  one  another  woald  be  possible.  May  not  Ni  and  Co,  Bu 
and  Rh,  Os  and  Ir,  and  some  of  the  rare  earth  metals  be  isomers  in  this 
sense  t    (Beport  B.  A.  A.  S.  in  Nature,  ttxtt,  539.) 

Selatioiu  between  t&e  Atotnie  Wetghte  and  the  Pkysiological  Functions  of 
Ae  Elementt  (by  Fansto  Sestiui). — ^A  study  of  tbe  following  table  con- 
taining the  elements  entering  into  the  formation  of  the  organic  matter 
of  plants,  shows  tbat  no  element  having  an  atomic  weight  higher  than  56 
tahes  a  direot  part  in  producing  organic  bodies : 

Indiepenu^le.  Uet^id. 

Among  the  remaining  elements  of  t^e  first  four  groopa  of  the  periodic 
Vystoin  which  oocor  in  tbe  ashes  of  certain  plants  are  Al=27-3  in 
lyeopodiom  and  eqnisetam,  Li^7  in  tobacco  and  vines,  Fl=19  in 
many  higher  plants,  Oa=K(,  Zn=65,  and  Br  (also  I)  in  algss.  The 
daneota  following  copper  np  to  amniam  act  like  poison  upon  plants 
sod  animals.  The  soluble  compounds  of  most  of  tbe  elements  having 
iagher  atomic  weights  than  66  coagulate  albumen,  exert  a  very  injurious 
iodttence  on  animals,  and  act  to  a  certain  extent  as  antiseptics.  {Qeaf. 
fkim.  i*aUtma,  XT,  107.) 
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On  the  Unit  imed  in  Cateulating  the  Atomic  Weights  (by  Loth&r  Hejet 
ami  Karl  Seubert). — The  controversy  ariaing  immediately  after  tfaeiMo- 
\to&a.\  of  Dalton's  atoiuictbeory,  asto  theunit  upoD  which  tbe  namerical 
valaes  of  the  atomic  weight  should  be  based  has  I'or  half  a  centor; 
divided  chemists  into  two  schools.  While  Dalton  and,  later,  Leopold 
■  Gmelin,  from  theoretical  and  pblloBOphical  consideratiODS,  chose  the 
smallest  atomic  weight,  that  of  hydrogen,  as  the  measure  of  all  the  rest, 
WolIastoD  aud  Berzelins  chose  that  of  oxygen,  partly  because  they  did 
not  place  so  high  a  value  on  theoretical  views,  and  partly  on  the  pniely 
practical  ground  that  many  elements  can  be  compared  directly  with 
oxygen,  whereas  tbey  can  be  only  indirectly  compared  with  hydrogen. 
When  the  Dalton  nutt,  the  hydrogen  atom,  gradnally  obtained  the 
upper  hand,  the  old  controversy  appeared  to  have  been  lud  aside,  and 
coDSequeotly  it  was  to  be  hoped  that  the  recent  more  exact  tnvestiga- 
tions  of  the  laws  which  govern  the  nnmerical  values  of  the  atomic 
weights  would  be  directed  fixim  the  same  poiot.of  view.  This  hope, 
however,  bas  nnfortaiiately  not  been  fulfilled,  as  the  old  WoUaston- 
BerzeliuB  unit  has  lately  again  come  into  use  in  a  different — and  as  we 
believe — more  dsugerous  form. 

As  is  well  known,  J.  S.  Stae  bas  from  his  own  observation  as  well  as 
those  of  others  deduced  as  the  most  highly  probable  result  that  the 
atomic  weight  of  oxygen  is  not  quite  sixteen  times  as  great  as  that  at 
hydrogen,  but  on  the  contrary  is  aboat  -^  of  its  v^ne  less  than  16  H. 
That  is  when  H=1,0=15-9C.  Many  chemists,  however,  content  them- 
selves with  numerical  valaes  founded  on  the  more  simple  ratio  of 
H:  0=1  :  16,  regarding  the  difference  of  i^  as  of  very  little  practieal 
cousideratioQ.  And  the  hope  that  the  old  coutiovcrsy  over  the  choioe 
of  the  unit  would  disappear  uiiou  ti  recalculation  of  the  atomiu  weights 
has  unfortunately  not  been  fulfilled.  The  desire  to  do  away  with  the 
unit  0=100  is  universal;  all  chemists  prefer  referring  atomic  weights 
to  hydrogen,  but  tbey  do  not  agree  as  to  the  way  in  which  this  is  to  be 
done.  Some  refer  all  atomic  weights  to  0=16,  when  H=l-O023,  and 
others  to  H=l.  lu  consequence  of  these  different  views  all  the  other 
atomic  weights  fluctuate  to  the  extent  of  abont  \  ]>er  cent,  of  their 
value,  a  very  nodesirable  state  of  affairs,  leading  to  coufasicm  and  per- 
I>lezity.  The  authors  roaintaiD  that  the  real  cause  prompting  the 
adoptiou  of  0=16  is  a  secret  fondness  for  Proat^s  bypotfaesia. 

The  authors  admit  that  the  error  introduced  by  making  0=16  !»  much 
smaller  tbau  the  unavoidable  errors  of  observation  so  ffar  as  xnorgtmic 
compounds  are  concerned,  but  they  show  that  in  theaualysis  of  orgamr 
compcnuds  it  is  quite  otherwise.  From  a  table  showing  tbe  peroentagfti 
of  hydrogen  and  carbon  in  tbe  paraffloa  conteiniog  30  antl  31  carbon 
atoms  and  their  derived  alcohols  and  acids,  it  is  evident  that  the  vaii- 
atioos  in  tbe  calculated  percentages  of  carbon  dioxide  reach  the  teatiie 
of  a  per  cent.,  a  differeuee  often  greater  than  that  obtained  ttixm  t*o 
a<1j»oent  hydrocarbons  in  a  homologous  series. 
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With  the  aid  of  a  secoad  table,  in  which  caloolatioiw  are  made  on 
the  two  suppoeitioBS  that  0=I6,  and  0=:16*96,  the  anthois  show  tibat 
accordiag  to  tide  fonner  a  glren  aualyais  would  lead  to  the  fonniila 
CMHnt  hut  according  to  the  latter  the  formnla  woold  be  Ot7HH-  Of 
course  in  each  a  case  no  one  would  detenniDe  the  ftsnnnla  b;  analysis 
alone.  In  conclusion,  the  authors  sa^:  "We  are  all  convinced  that  the 
relation  under  consideration  (and  thereby  eveiy  other  atomic  wei^t  re- 
ferred toH=l)  is  not  accurate  to  the  thousandth  part  of  its  value. 
Let  us  accept  it  wlthont  artificial  interpretations  and  wait  till  the  future 
for  its  further  proof  and  confirmation  by  experimental  methods."  {Ber. 
d.  ehem.  Oea.,  xTm,  1089,  and  ^Im.  Chem.  J.,  Tn,'96.) 

Proufa  JSypotheais  and  the  Atomic  Weight  of  SUvor  (by  Lothar  Meyer 
and  K.  Seubert). — The  calculation  of  the  atomic  weights  of  many  of  the 
elements  depends,  as  is  well  known,  npon  that  of  silvra,  so  tiiat  the 
sharpest  possible  determination  of  this  ia  desirable  in  order  to  obtain 
accurate  resnlts,  withont  which  a  dlscnssion  of  Pront^s  hypothesis,  as 
&r  as  this  is  concerned  with  facts,  is  nnprofitable.  For  this  reason  J. 
9.  Stas,  in  his  masterly  investigations,  usetl  the  utmost  care  in  determin- 
ing the  stoichiometrical  relations  between  silver  and  oxygen.  Domas, 
in  1878,  showed  that  oxygen  was  cont^uned  in  pure  silver  which  had 
been  fiised  with  borax  and  saltpeter.  The  authors  have  studied  the  in- 
flnence  which  the  slight  percentage  of  oxygen  may  have  exerted  on 
Stas*  silver  determinations,  and  oonclade  that  the  latter  were  not  ap- 
preciably inflaenced  by  the  occluded  oxygen.  The  authors  maintain 
that  the  most  aeonrate  determinations  of  atomic  weighte  of  the  elemente 
all  contradict  Prout^s  hypothesis  in  its  characteristio  original  concep- 
tiou ;  it  mnst  therefore  be  looked  npon  as  having  been  disproved  by 
experiment.    (Ber,  d.  chtm.  Qe».  two,  1098,  and  Jm.  Chem.  J.,  vn,  104.) 

Be-determi»ation»  of  Atome  Weights. 
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Phj/tkal  Conditioiu  Dt^endent  upon  Temperature. — ^The  experiments  of 
French  and  of  Basaian  chemists  in  liqaefaction  of  gases,  and  the  ex- 
traordioary  temperatures  obtained,  excite  so  mnch  interest  tbat  we  bere 
tr&nscribe  a  somewhat  extended  table  of  temperatures  with  attendant 
phenomena.  The  table  was  compiled  by  Mr.  J.  J.  GoIemaD,  and  pre- 
sented by  him  to  the  Philosophical  Society  of  Glasgow,  March  18, 18S6, 
in  conoeotion  with  his  paper  on  the  "Liqaefaction  of  Gases,  and  other 
Effects  of  Extreme  Gold."    (See  Ohem.  Newt,  li,  174.) 


Pbyaical  ooaditioiia  dependent  on  temperktnre. 


Ccltieftl  point  of  mter 

Critical  point  of  snlphnrio  anl^dride... 

Critioal  point  of  obloriDe 

Ciitloftl  polal  of  unmonln 

Critiofti  point  of  ealpharettadto'drogea. 

Critioal  point  of  Metjlene 

Critioal  point  of  nitrons  oxide...: 

Critioal  point  of  OArbon  dioxide ... 

Critioal  point  of  etbylene 


Pbjsioal  oondftiotui  dependent  on  tempemtora. 


Nitrons  oxide  boils  at  33  atmoepheMa  pnantra  . .. 
CarboD  dioxide  bolls  at  36  atmoepbeiespreanue.. 

Bnlphnr  dioxide  bolls .'. 

do 

UethyloUorideboila. , 

Carbon  dioxide  boil6atlfl.38atmoepherea  pi  tMinie, 
Snlphnr  dioxide  bolls  in  cnrrent  6ij  air 


Caroon  dioxide  Mid  oxygen,  air  and  nitnwen 
oompreaaed  to  300  atmoephena  Id  glass  tobee 
and  expanded  suddenly  etiow  liqneuotii 


Alooliol  oontaining  5!t  per  oent.  wat«r  freesea  - . . 

Cblorine  boila 

Ammonia  boila 

Commeroia]  parafBn  oil  (gp.  gr.  O.UIO)  freeiea---. 
NitronB  oxide  boila  at  8.71  atmoepberea  presanra. 
Carbon  dioxide  boils  at  Ilatmospberes  pressare. 


Etbylene  boils  at  13.5  atmospheres  pre 
Holland  gin  and  Freaob  brandv  freezi 
Nitrons  oxide  boils  at  5  atmoepberes  presaare  .. 


Carbon  dioxideboilsat6.75  atmoepberes  pressure 

Ethylene  boUs  at  9  atmoapheies  pressure 

American  petrolenm  (sp.  gr.  .790)  fteeiee 


Snlpbydrio  aold  boile  . 

Nitrons  oxide  boDe  at  3  atmospheres  pressure 

Carbcm  dioxide  boils  at  3. 7&  atmospberee  pieaenre . . 

Ethylene  boils  at  6.5  atmospheres  preeenre 

Crinoal  point  of  marsh  gaa,  66  atmoephena  piea- 

Ltqnefied  ammonia  fraeses 

Alcf^ol  con  taininfc  SO  per  cent,  vatw  ftwiea  . . . . 
Carbon  dioxido  boils..... 
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—140 

-231 

—146 

-238 

—150 

-238 

-150 

-2« 

-16a 

—155 

-SB9 

-184 

-313 

-191*4 

— 191-S 

-315 

—193 

—194 

—205 

—211 

—213 

(»> 

(») 

—215 

— *eo 

-273 

UonhgasboiU  at  40  atmosplieTM  preamre 

Liquid  nitrooB  oxide  bolla.. 

Usrsh  BOB  boila  at  25  atmontheres  pieaanre 

Amyl  alcohol,  an  oilv  Uqnld 

Silicon  flnoride,  a  wblte  man 

ArsenetWd  hydrogen  liquid 

Hydrooblorlo  sold  boila '. 

Cnlorine  in  orange  orysiala 

Etbyleoe  boila 

do 

8c  dioxide  and  ether  In  Taono 

Ci  it  of  oxygen,  50  atmosphena  preMnre-  ■ 

H  oils  M  IB  Blmoapherea  preaaara 

8<  I  dioxidfrln  Taoao,  26™™  pteaBore 

H  oacid  a  aolid 

Ci  Ipbideaaolid 

Al .»„  jjdrogeii  in  white  oiyatalii 

Nitroaa  oxide  bolu  Id  VBodo 

Ether  BoliUiflea 

Absolute  alcohol  a  aolld 

Amyl  alcohol  a  aolld 

Ethylene  holla  In  TMno 

Critjoal  point  of  oatbon  monoxide,  36.5  at  preaa- 

Critioal  point  of  air,  preaannSS.O  atmoapbetca. .. 
CaUmlatii  temperatore  of  oatbon  dioxide  mow  in 

Hydrogen  'compreaaed  to  S60  atmoapberee  ud 
preaanre  teleaaed  prodaoea  momentiffy  liqnaGw- 
tlon  and  aolidifloatlon. 

Oxygen  eompraeaed  to  320  atmoapberea  and  preaa- 
nre releaaed  prodncea  momentary  liquefaction. 

Critical  point  o? nitrogen,  35  atmoapberea  preaanre. 

Ethylene  boUa  in  vaeno 

Carbon  dioxide  boila  at  20 atmoapberea  preaanre.. 

Atmoapheiio  air  boil*  at  20  abnoaphena  preaanre . . 

Manb  gas  boila 

Oxygen  boila 

Air  boila 

do 

Carbon  monoxide  boila 

Nitrogen  boila 

Air  boila  in  raono 

Carbon  monoxide  aolidiflea - 

Nitrogen  boils  in  vaono _ 

Hydrogen  at  100  to  SOO  atmoapberea  liqneaea  to 
ooloileaa  drope  (in  glaae  tnbea  0.2"™  diameter 
snrronnded  by  oxygen  IxAling  in  vaono). 

Calealotfd  boiling  poGit  nf  hydrogen 

Abeolntesero 


Wroblewaki. 
Hegnanlt. 
WroblewakL 
Otxewski. 


Wioblewakl. 
Oliewski. 

Wioblewaki. 


riiiinwrn  note  on  aolld  nlUogen  nnder  the  bead  "  Inorganic." 

Anomalies  fn  the  Boiling  Paints  of  the  Ohloroaeeto-nitrilt  and  their 

rivaiites  (by  Benniuiii  Baner). — As  a  rnle  the  replacement  of  hydro- 

1  by  chlorine  or  by  oxygen  lowers  the  volatility  of  organio  componndB 

t  incoxiBiderably,  bat  in  certain  cases  an  opposite  effect  resnltB.    Snob 

I  Abnormal  effect  is  especially  noticed  in  oyanos^n  componnds,  tbe  Tola" 

kty  ot  which  is  nsoally  incr^aed  by  the  Introdnotion  into  tbe  molecole 

RiegstiTe  radicals,  and  this  oconra  even  irhen  the  molecnlar  weight  is 
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greatly  increased.    Cblorooyanogen  and  dicyanogeo,  for  example,  M 
more  volatile  than  bydrocyanio  acid : 

H-Cir  boila  at  +26© 
OI-CS'boilBat +18° 
NC-ON  boila  at  -31o 
-  and  oyanethyl  boils  at  96°,  bigher  tban  cyanacetyl,  which  boils  at  93°  C. 
The  obloronitrils  exhibit  similar  pecoliarities.    These  and  ^milar  &4!tB 
prompted  tbe  aathor  to  examine  tbe  iuflneDce  on  the  boiling  point 
of  iatrodnoiDg  atomic  groups  in  the  place  of  the  chlorine  in  those  bodies 
in  which  the  chlorine  itself  prodnoes  no  change  or  marked  change  in  ttie 
volatility.    To  this  end  the  author  prepared  the  fbar  nitrils  luuned 
below ;  thnr  formula,  and  hoiling  points  compared  with  triohloEaceto- 
nitril,  are  given  in  the  table: 


Nmdb. 


Formula. 

-CN 


B.P.       DiAr- 


-64 
-13 


— U 


TrichlOTaoetonitril CClj- 

Dichlormethoxylacetonitril OH/)— 001»— ON        148 

Dichlorethoxylacetonitril C,H,O-00i,— ON       161 

Dichlorpropoxylacetonitril C,H^-0C1,-0N       182 

Dichlopmonoisobntoiylacetonitril  ..C^HbO-OCI,— ON       196 

Whence  it  appears  that  the  replaoement  of  chlorine  by  metboxyl 
raises  the  boiling  point  MP,  and  beyond  this  the  boiling  point  incieaaes 
with  each  addition  of  tbe  carbon  group  in  about  the  same  ratio  as  in 
homologons  compoands  ct  like  character. 

In  the  componnds  cited  below,  an  nnnsaal  elevation  of  the  boiling 
point  occurs  when  oxymethyl  enters. 


FortntilA.       B.  P. 


Fonnol^ 


B.P. 


Pboagene 

Chlorooftrbonio- 

metbjl  ether. 
CbloTofonn 


"181! 


I  OrtbofaTmiDme- 
thyl  eCfaer. 

CTKDomethfl  ether. 

DloUoiiietfaAzylae- 
"      eloultrU. 


CH  (OCH,), 

MCOCH.         vi-w 

<C— CCl«OC^      u 


lOSi 
43-t 


In  some  oaeea  the  boiling  point  rises  regularly  20°  for  each  OH*  i 
trodnoed  into  tbe  compound. 
NMoe. 


Dichlorpropoxylacetonitril 

Monochlordipropoxylacetooitril . . 

Tripropoxylacetonitril ^ . . 

Dicblorisobntoxylacetonitril 


Formalk. 

00U(OC,H,)OH 

CCI(00,H,),ON 

0(00,H,),ON 

C01,(OO4H,)CN 


is: 

201 
8i: 
19 
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Id  other  oases  a  notable  eleration  of  boitiog  point  ensues  vben  <!hlo- 
rine  is  replaced  by  etbozyl. 

Nbidb.  Formolft.  B.  P. 

o 

Pboegene CO— 01.  +  8 

Oblorocarbonioethyl  ether CO— 010— CiHt         94 

Carbonicdiethyl  ether CO— (OOfH,),  126 

Chloroform OHOU         61 

Orthofomiieetbyl  ether . .      OH— (OGiHt)s        146 

Oarbontetrachloride COI4         77 

Orthocarbonicethyl  ether C— (OftH,)*  159 

Triohlorethane 0H,C01,         74-  6 

Urthoaceticethyl  ether CHjO— (OCH,),       142 

Cyaa<«eti  chloride KC— 01  16-  5 

IwMiyanicethyl  ether NC— OCH,  60 

Tricyanogeo  chloride NjCjClj       190 

leooyanaricethyl  ether NA—  {O0,H*),  276 

Triobloracetonitril NO— CCI3  84 

Dichlorethoxylaeetonitril HO— 0C1/X),H.       161 

Id  the  folloving,  however,  we  have  an  exception  to  the  mle: 

Vame.  Fonnnlit.  B.  F. 

o 

Monoohlordiethoxylacetonitril NO— CGI(0CHs)i       161 

Triethoxylacetonitrit NO— C(0CiHB)3       161 

It  is  evident  that  an  exchange  of  ohlorine  methoxyl  in  many  cases 
prodaces  no  change  in  the  boiling  point,  and  in  some  instances  chlorine 
is  equivalent  to  the  ethoxyl  group.  This  is  trae  of  the  bodies  prepared 
by  tiie  author;  when  once  the  atom  of  chlorine  is  replaced  by  ethoxyl 
the  exchange  of  a  second  atom  does  not  fbrtber  inflnence  the  boiling 
point.     {LitAi^B  Awnalenf  OOXZiz,  163.) 

SadiiantMatter-8peetro»o<^;  iSnnkirHm. — Mr.  William  Cioohes  has 
continned  his  remarkable  researches  in  the  entirely  original  field  of 
ixdiant-matter-spectroscopy.  The  results  obtained  as  respects  yttriam 
werQ  noticed  in  onr  report  for  1883.  In  a  paper  read  before  the  Soyal 
Society  June  18, 1885,  Mr.  Orookes  details  the  results  of  a  study  of  the 
beaatifiil  spectrum  characterized  by  a  strong  red  and  a  double  orange 
band,  and  which  proves  to  be  peonliar  to  samarium. 

This  dooble  orange  band  spectnim  was  first  observed  by  him  in  1881, 
and  his  laborious  researches  have  been  uninterruptedly  pursued  since 
that  date;  the  extreme  sensitiveness  of  the  new  method  of  testing  acted 
as  a  drawback  rather  than  a  help,  except  that  the  persistency  of  the 
pbenomena  observed  increased  confidence  in  its  reliability.  To  the  in- 
experienced eye  one  part  of  the  "orange  band"  substance  in  ten  thou- 
nod  Kiv-es  as  good  an  indication  as  one  part  !n  ten,  and  by  for  the 
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greater  part  of  the  chemioal  work  uodertakeD  in  the  hont  for  the  >pec- 
tram-formiDg  element  waa  performed  npon  material  which  later  knowl- 
edge showed  did  not  contain  safficient  to  respond  to  any  known  chem- 
ical test.    Except  in  few  instances,  as  water  analyiiia  and  the  detection 
of  poisons,  chemistry  takes  little  account  of  traces,  and  when  an  anal- 
ysis adds  ap  to  99-99  the  odd  (H)l  per  cent,  is  conveniently  pat  down        I 
to  "iinparities,"  "loss,'*  or  "errors  of  analyeas."    When  however  the        ' 
99*99  per  cent.  coDstitntes  the  imparity  and  this  exignons  error  (H)l  is 
the  precious  material  to  be  extracted,  and  when,  moreover,  its  chetnistxy 
is  absolutely  nnknown,  the  difficulties  of  the  problem  become  eaor- 
monsly  enhanced.    The  author  was  therefore  obliged  to  baild  np  a  oew 
chemistry,  and  after  six  months*  work  he  obtained  the  earth  didymia  in 
a  state  which  most  chemists  wonid  call  absolntely  pare,  for  it  probably       i 
contaioed  not  more  than  cue  part  of  imparity  in  600,000  of  didyntia. 
But  this  one  part  in  half  a  million,  profoundly  affected  the  character  of        ' 
didymia  from  a  radiant-matter-spectroscopic  point  of  view,  and  the  per- 
sistence of  this  very  minute  quantity  of  interfering  imparity  entailed 
another  six  mouths*  extra  labor  to  eliminate  these  Anal  traces,  and  to 
ascertain  the  real  reaction  of  didymia  pnre  and  simple.    The  earth  form- 
erly called  didymia  proved  to  be  a  mixture  of  didymia  and  samaria. 
During  the  long  process  of  pnrifieattou  the  1,000  grams  dwindled  away 
bit  by  bit  nntil  less  thanooe-halfagram  remained  of  the  pare  material 
Didymia  thus  puriOed  shows  bo  trace  of  the  orange  double  band,  which 
is  characteristic  of  samarium,  an  element  discovered  in  1879  by  Lecoq      I 
de  Boisbaadran. 

The  earths  oeria,  lanthauia,  didymia,  and  samaria  possess  in  their 
purest  state  the  following  characters :  Oeric  oxide  is  almost  pure  white-, 
in  strong  solution  it  has  no  absorption  spectrum.  The  atomic  w^^t 
of  the  metcil  was  taken  and  found  to  be  I41-1.  Geria  gives  no  orange 
band  spectrum  in  the  radiant-matter  tnbe.  Lanthana  is  snow  white, 
and  the  metal  was  found  to  have  an  atomic  weight  of  138-3.  It  (cives 
no  orange  band  spectrum  when  absolutely  free  ftom  samaria.  Samaria 
is  white,  with  the  faintest  possible  tinge  of  yellow;  its  absorption  spco- 
tmm  is  much  more  feeble  than  the  speotram  of  didymium.  Pore 
samaric  sulphate  by  it«elf  gives  a  very  feeble  phosphorescent  speotram. 
When  however  the  samaria  is  mixed  with  lime  before  examination  in 
the  radiant-matter  tabe,  the  spectmm  is  very  beantifnl,  consisting  es- 
sentially of  three  bright  bands — red,  orange,  and  green — these  being 
nearly  equidistant,  and  the  orange  being  the  brightest.  With  a  nar- 
rower slit  the  orange  and  green  bands  are  seen  to  be  doable,  with 
fbint  wings. 

The  Bpectmm  of  samaria  becomes  highly  modified  by  mixing  with 
the  earth  otiier  metallic  oxides.  Mr.  Grookes  divides  these  modifted 
spectra  into  three  groups;  for  particulars  of  eaoh,  with  diagrams  of 
each  type,  we  refer  to  the  original  paper.  In  a  mixture  of  8aoiari&  aoid 
yttria  the  former  possesses  a  remarkable  power  of  obUtoratins  tbe  ^ec- 
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tnuD  of  the  latter;  this  holds  even  in  a  uiztare  of  43  parts  aamaria 
and  67  parts  yttria.  The  delicacy  of  the  spectnun  test  for  samaiiom 
is  extraordinary;  a  mixture  of  1  part  of  samariom  with  1,000,000  parte 
of  calcinm  still  exhibits  a  feeble  apectnun  of  samarium ;  Id  a  mixtore  of 
1  to  2,600,000  parts  the  spectrnm  of  samariam  is  nearly  imperceptible. 
A  striking  featoxe  in  the  spectra  of  varioos  mixtures  of  samaria  and 


line  is  a  component  of  the  speotmm  the  other  bands  manifest  decidedly 
less  intensity,  and  many  of  them  are  aappressed.  The  profound  modi- 
fication in  the  spectra  of  Siamaria  and  yttria  developed  by  their  mixture 
18  nndonbtedly  without  precedent  in  apeetmm  analysis.  Mr.  Grookea 
remarks  in  conclosion  that  the  mtaiy  anomalies  nnesrthed  in  these  re- 
searches teach  that  inferences  drawn  from  spectrum  analysis  per  »«  are 
liable  to  grave  doubt,  unless  at  every  step  the  spectroscopist  goes  hand 
in  hand  with  the  chemist.  Spectroscopy  m  ay  give  valuable  indications, 
but  chemistry  mnst  after  all  be  the  conrt  of  final  appeal.  {Ohom.  Ifmot, 
u,  301.) 

A  Kem  Kind  of  Metallic  Spectra;  Pcssible  Neto  JBlemmU.— At  the 
meeting  of  the  French  Academy  of  Sciences  on  Jnne  8, 1885,  M.'  Leooq 
de  Boisbaudran  requested  that  a  seated  packet  which  he  had  deposited 
June  30, 1884,  might  be  opened.    The  packet  was  opened  by  the  per- 
manent secretary  during  the  meeting  and  contained  a  note  of  which 
the  foUowiog  is  a  condensation.    When  the  electric  spectrum  of  a  aoln- 
tion  with  a  metallic  base  is  proda(!ed,  it  is  customary  to  m^ke  the  outside 
platinum  wire  (whence  the  induction  spark  strikes)  positive,  the  liquid 
coosequently  forming  the  negative  pole.    If  the  direction  of  the  current 
be  reversed,  the  metallic  rays,  due  to  the  fk-ee  metal  or  to  one  of  ite  com- 
pounds, are  scarcely  risible  or  quite  invisible,  at  all  events  so  long  aa 
the  exterior  ptatiuum  wire  now  forming  the  negative  pole  is  not  coated 
witha  deposit.    In  examining  the  rare  earths  belonging  to  the  didyminm 
and  yttrium  family,  the  writer  observed  with  many  of  the  preparations 
the  formation  of  spectrum  bands,  nebulous  but  sometimes  tolerably 
brilliant,  having  their  origin  in  a  thin  layer  of  a  beautiful  green  color, 
which  was  seen  to  appear  at  the  surface  of  the  liquid  (a  solution  of  a 
chloride)  when  it  was  rendered  positive.    The  principal  bands  are  six 
in  number,  situated  as  foUows :  ^620^,  A685^,  X573,  \&i3i,  ;i487,  A476i; 
some  of  these  are  nebulous  and  broad.    That  at  543^  is  probably  not 
doe  to  any  known  element,  unless  it  proves  to  be  due  to  holmium.    That 
at  673  is  also  probably  due  to  a  new  element    The  latter  yet  nnisolated 
body  the  author  designates  provisionally  by  Za,  aud  the  former  by  Z^. 
M.  IJeooq  de  Boisbaudran  regards  his  "  reversion  spectrum  "  as  phys- 
ically analogons  to  the  phosphorescent  spectra  obtained  by  Mr.  Orookes 
at  the  positive  pole  in  hie  high  vacnum  tubes  containing  certain  com- 
pounds of  yttria,     [See  our  Report  for  1883.) 

■  -iz^dbvCooglc 
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To  thie  note  m  the  sealed  paobet  the  French  chemist  ad^d  the  fiil- 
lowiag:  *'I  have  not  yet  finished  the  ver;  long  work  ondertafcen  In  the 
h(^e  of  determining  ^e  nature  of  the  above-desoribed  pboaphorpacent 
speetrom.  This  speotmm  is  noT  reoogDised  as  identioal  irith  that  as- 
cribed to  pnre  yttria  by  Mr.  Giookes,  and  whit^  this  aavant  obteined 
nnder  experimeatal  oonditioos  very  diflereot  fivm  mine.  Kevertheless, 
my  latest  observations  lead  to  the  conclnsion  that  yttria  is  not  the 
oanse  of  the  spectmm  bands  observed.  In  my  fhwstionationH  the  phoe- 
phoresoence  spectrnm  regularly  gets  weaker  as  I  advance  towards  the 
yttria  end.  Witli  almost  pore  yttria  the  phosphoresoenoe  bands  show 
themselves  faintly  or  not  at  ail,  whUe  they  are  twilliant  with  tJie  earths 
,  which  do  not  give,  by  the  direct  spark,  tiie  rays  of  yttrium  to  an  ap- 
preciable extwtt.  The  prodigioos  seositiveneas  of  Mr.  Oroobes'  reac- 
tion, which  detects  a  millioDth  part  of  his  purified  yttaia,  makca  very 
singol^  this  diverg<u)ce  which  I  am  obliged  to  point  out  foetwem  the 
conolnsious  of  the  eminent  English  chemist  and  myself  ■  ■  -  "I 
shootd  acknowledge  here  that  Mr.  Grookee  was  the  first  to  see  tiie 
phosphorescence  Bpectmm  of  samariam."  {Compie»  rmdut,  c,  1437, 
and  Chem.  News,  Ln,  i.) 

Quantitative  Determination  of  LiUiium  by  iAe  Speetroaoope. — L.  Bell  has 
fonnd  the  following  method  gives  good  results:  A  standard  solution  was 
made  from  lithium  carbonate  converted  to  the  cblwide,  containing 
,0265'*<~  of  LifO  per  cubic  centimeter.  Of  this  10°'  were  taken,  dilated 
till  the  spectral  line  was  just  on  the  point  of  vanishing  and  the  vol- 
ume noted.  Then  the  solution  to  be  estimated  was  diluted  to  the  same 
point  and  its  volume  compared  with  that  of  the  standard,  when  a  siin- 
pie  propOTtioo  gave  ttie  amount  of  Li|0  present.  A  very  small  loop  of 
platinum  wire  shonld  be  used  and  applied  to  the  same  part  of  t^e  Bun- 
sen  flame.  The  method  in  applicable  to  the  analysis  of  lithium  miner- 
als,  and  examples  are  given.  The  method  is  usefiil  also  in  case  of 
thallium  and  snch  other  elements  as  ^ve  distinct  lines  in  the  ^leotro- 
■oope.    (Am.  Chem.  J.,  YU,  36.) 

Action  of  Light  on  Iodoform  in  SoUttton. — G.  Fabini  has  observed  that 
asolution  of  iodoform  in  benzine  becomes  bright  red  when  exposed  to  di- 
rect snnlight  for  ten  to  twenty  minutes,  whereas  in  the  dark  it  remains 
oolorless.  If  a  solutioD  prepared  in  the  dark  is  suddenly  exposed  to 
the  rays  of  the  snn  it  immediately  turns  to  a  splendid  red  color,  and 
iodine  is  precipitaud.  Further  expeiiments  with  solutions  of  iodoform 
in  ether  and  in  oils  shows  it  to  be  very  sensitive  to  light,  being  thereby 
reduced.     (Pharma4xuti8ehe  Post.) 

On  the  Action  of  JAght  in  Chemieal  Reaetion$  (by  D,  Amato).— ^Ph^ 
author,  iu  studying  the  action  of  light  and  of  heat  in  ohemioal  re» 
actions,  has  obtained  results  of  great  interest;  he  shows  that  Kkaoy  of 
the  decompositions  and  combinations  attribnted  to  the  acttm  of  lislifc 
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excloBively  ax6  In  reality  doe  to  light  and  heat,  or  to  the  latter  ageot 
ODly.  The  decomposition  of  liquid  phosphlne  is  geoenlly  sttrlboted 
b)  light,  bat  the  author  showB  that  it  can  be  exposed  to  direct  ennllgbt 
at  10°  withont  a  trace  of  deoompositioD.  Heat  alone  without  light  i» 
inactlTe. 

A  mixtare  of  nblorioe  and  hydiogeti  can  be  exposed  vith  impnnity 
to  sanlight  if  cooled  to— 12°0.;  a  temperature  of  29°  is  not  able  to 
affect  combination  of  the  gases  withont  snntight.  Chloride  of  diver 
teqnires  botli  heat  and  light  for  its  deoompoeition,  and  Feblieg'a  eolo- 
txHi  is  not  changed  by  light  alone;  if  orguiic  dnst  be  ezdnded  the 
Bolotion  will  keep  indefinitely  when  exposed  to  foil  snnlight.  {Oaeetta 
Aimica  itaHana,  xiT,  67.) 

moBOAino. 

Manufacture  of  Oxygen  and  of  Ammonia  from  the  Atmotphere. — The 
wdl-kDown  process  of  extracting  oxygen  from  the  atmosphere  by 
means  of  bai^ta  has  never  been  a  commercial  snccess,  because  after 
a  while  the  baryta  becomes  inactive,  owing  probably  to  its  absorption 
of  carbonic  acid  firom  the  air.    At  the  "  Inventions  Exhibition,'*  held 
dming  the  summer  months  in  London,  the  brothers  Brio  exhibited  an 
improvement  on  the  old  process  which  promises  to  be  very  valoable. 
Hie  air  is  freed  &om  carbonio  acid  and  water  by  caustic  soda  and  then 
passed  over  buinm  oxide,  heated  to  a  temperatnre  not  above  600°  0., 
in  iron  retorts.    The  temperature  is  regulated  by  a  pyrometer,  which 
controls  also  the  supply  of  gas  to  the  fiimace.    Under  these  conditions 
j     the  oxygen  of  the  air  is  absorbed  by  the  baryta,  barinm  peroxide  being 
formed.     The  nitrogen  which  appears  to  be  very  pure  is  collected 
I     separately  for  nse  in  the  prodnction  of  ammonia.    On  heating  the 
peroxide  of  barium  to  fnll  redness  pnre  oxygen  is  given  off.    At  this 
Btage  of  the  process  powerful  pumps  are  set  in  operation  and  make  a 
partial  vacnum  in  the  retorts.    The  operations  are  continuous,  and  ho 
itrng  as  the  baryta  is  kept  anhydrons  and  free  from  oarbooio  acid  the 
Bame  quantity  will  apparently  last  an  indefinite  time.    The  moat  inter- 
esting  and  perhaps  the  most  nsefnl  part  of  the  invention  of  the  Brin 
Brothers  is  the  production  of  anunouia  by  a  very  direct  process.    The 
nitzogen  obtained  as  above  and  moistened  by  passing  through  water, 
is  passed  over  a  mixtare  of  baryta,  with  charcoal  heated  to  about  300° 
0.    Carbonate  of  ammonia  is  tbos  obtained,  the  water  being  decom- 
posed  nnder  the  conditions  named,  its  hydrogen  combining  with  the 
nitrogeo  and  its  oxygen  with  the  carbon.    The  ammonium  compound  is 
finrmed  in  considerable  amount.    (Nature,  xxxn,  354) 

Solid  2fitrogen;  Louxst  Known  Temperatures, — E.  Olszewski  tn  a 
previoas  memoir  describes  apparatus  for  obtaining  very  low  tempera- 
Cores  by  means  of  oxygen  and  of  air  evaporating  in  a  vacuum.  In  a 
BubseqQent  series  of  experiments  the  author  has  further  introdaoed  into 
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Haotefeoille  and  OhapaiB,  by  sabjecdug  a  mLztare  of  carbonio  anhy- 
dride and  ozone  to  great  pressare,  obtained  a  bine  liquid,  the  color  of 
which  is  due  to  ozone.  If  ozonize4l  air  be  passed  into  carbon  disalpbide 
at  —100°  the  liqaid  asBumes  a  bine  color,  wbicb  disappears  if  the  tem- 
peratare  be  allowed  to  rise,  and  at  a  certain  point  a  decomposition,  re- 
sulting in  the  production  of  aulphnr,  takes  place.  The  best  solvent 
for  ozone  ia  a  mixture  of  silicon  tetrafluoride  and  Bnasian  petrolenm. 
These  solutions  of  ozone  are  without  action  on  metallic  mercury  and 
silver.     {Nature,  xxsii,  540.) 

Combustion  in  Dried  Oases  (by  H.  Brereton  Baker). — It  will  be  remem- 
bered that,  in  1880,  Mr.  H.  B.  Uixon  demonstrated  that  carbon  mo- 
noxide and  oxygen,  if  perfectly  pure  and  absolately  dry,  do  not  unite 
when  subjected  to  the  electrie  spark,  but  that  the  introduction  of  a  lit- 
tle moiatnre  canaes  an  explosion.  Led  by  these  experiments,  Mr.  Baker 
has  investigated  the  question  whether  moisture  is  necessary  for  the  com- 
bastion  of  carbon  and  of  phosjihorus  in  oxygen.  The  pnri&ed  mate- 
rials were  sealed  up  in  bent  hard-glaas  tubes  with  oxygen  and  phos- 
phoric anhydride.  At  intervals  of  one,  two,  four,  np  to  sixteen  weeks 
the  contents  of  the  tabes  were  heated  and  the  character  of  the  combus- 
tion compared  with  that  of  the  same  elements  in  moist  oxygen.  The  re- 
sults showed  that  the  burning  of  carbon  is  much  retarded  by  drying 
the  oxygen  to  the  extent  possible  with  tbe  arrangement  adopted  by  the 
author.    {Okem.  News,  Li,  150.) 

On  the  Fwnetion  of  Water  in  the  Combustion  of  Carbon  Monoxide  (by 
Moritz  Traube). — Aa  stated  Id  tbe  preceding  section,  Mr.  Dixon  proved 
that  a  mixture  of  perfectly  diy  carbon  monoxide  and  oxygen  is  not  ex- 
ploded by  the  passage  of  electric  sparks,  and  that  the  presence  of  a 
miuute  quantity  of  water  safflces  to  determine  the  combination  of  the 
gaam.  Dixon  supposed  that  the  action  of  the  water  could  be  repre- 
sented thus : 

(1)  CO+H,0=00,+H, 

(2)  2H,+0,=2H,0. 

Moritz  Traube  confirms  Dixon's  experiments  and  goes  further.  He 
shows  that  a  flame  of  carbon  monoxide  is  extinguished  when  iutroduced 
into  a  perfectly  dry  atmosphere  or  into  dry  oxygen.  On  tbe  other 
band,  be  finds  that  carbon  monoxide  does  not  decompose  water  in  com- 
plete absence  of  air  or  oyxgen ;  and  secondly,  that  when  moist  carbon 
monoxide  and  oxygen  are  exploded  together,  hydrogen  peroxide  is  an 
invariable  product  Consequently,  Dixon's  equations  do  not  correctly 
repx«eent  the  action,  and  Traube  suggests  the  following: 

(1)  CO-i-2H,O-|-O,=CO(OH),+H»0i 

(2)  C0+H,0,=C0(OH), 

(3)  20O(OH),=2CO,-t-2H,O. 

"Wlien  hydrogen  is  burned  in  moist  oxygen,  hydrogen  peroxide  always 
fortnB-    Whether  a  perfectly  dry  mixture  of  hydrogen  and  oxygen 
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conld  or  ooald  not  be  exploded  by  electric  sparks  caooot  be  r^arded 
as  settled ;  the  anther  thinks  that  snob  a  mixtnte  wonld  prove  to  be 
DOn-exploeible.  He  regards  the  mntaal  action  of  hydrogen,  oxygen, 
and  water  as  in  all  respects  comparable  with  that  of  oarbon  monoxide, 
oxygen,  and  water,  or  with  that  of  zinc,  oxygen,  and  water.  The  changes 
which  oocnr  in  tbe  explosion  of  moist  hydrogen  and  oxygen  are  tbng 
formulated : 

(1)  H,+2H,0+0,:=2H,0+H,0, 

(2)  H,0i+H,=2H|0 

The  second  reaction  has  been  experimentally  demonstrated  by  the 
author.    (£er.  A.  oKem.  Oea.,  xmi,  1890.) 

IndUuti^ns  of  the  Eixittmoe  of  an  Allotropie  ModifteatUm  of  Nitrogm 
and  Syntlutis  of  Ammonia. — Under  this  title  George  Stillingfleet  John- 
son has  published  a  pamphlet  of  theoretical  and  practical  intranet.  He 
reviews  the  experiments  of  Donkin,  Berthelot,  D6h6rain,  sod  Haqnenne, 
P.  and  A.  Tb4nard,  and  H.  St.  Glair  DeviUe,  showing  the  prodnctioo  of 
ammonia  and  of  it«  salts  by  the  action  of  the  silent  discharge,  or  of 
electric  sparks  apon  mixtures  of  atmospheric  nitrogen  and  oxygen,  of 
watery  vapor  and  nitrogen  gas,  and  of  hydrogen,  nitrogen,  and  hydro- 
chloric aoid.  Mr.  Johnson  then  repeats  some  of  his  earlier  experiments 
on  the  synthesis  of  ammonia,  and  after  carefully  eliminating  sooroes  of 
error  obtains  results  which  lead  him  to  infer  that  the  gas  evolved  from 
hot  solations  of  ammoniam  nitrite  contains  an  allotropie  or  active  form 
of  nitrogen,  which  differs  from  ordinary  nitrogen  in  possessing  the  prop- 
erty of  forming  ammonia  by  direct  synthesis  with  hydrogen  in  preaence 
of  heated  spongy  platinum,  and  which  is  converted  into  ordinary  In- 
active nitrogeu  by  the  action  of  beat,  precisely  as  ozone  is  converted 
into  ordinary  oxygen  by  the  same  agency. 

In  experimenting  with  atmospheric  nitrogeu  the  author  foiled  to  ob- 
tain ammonia  by  passing  the  nitrogen,  recently  heated  and  mixed  with 
hydrogen  through  red-hot  tubes  in  the  presence  of  ptatinnm  sponge. 
But  he  did  obtain  ammonia  ftom  atmospheric  nitrogen  which  bad  Not 
been  heated. 

One  of  the  most  important  experiments  is  thus  described :  Into  an 
ordinary  eudiometer  tube  full  of  meroury,  pnro  nitrogen  gas,  obtained 
by  any  method,  js  introduced  and  measured.  Next  admit  three  times 
its  volume  of  pure  hydrogen  gas  and  introduce  into  the  gaseous  mixt- 
uro  a  fragment  of  wood  charcoal  previously  ignited  in  bydrogen  gas^ 
or  better,  in  a  mixture  of  three  volumes  of  hydrogen  with  one  volame 
of  nitrogeu  gas.  Xow  pass  the  spark  continuously  through  the  'wir^s 
of  the  eudiometer.  About  4  to  6  o.  o.  of  the  mixture  are  combined  and 
absorbed  by  the  charcoal  per  hour,  until  finally  the  whole  of  tbe  gas 
may  be  made  to  disappear;  after  which,  if  the  chwvoal  be  removed  it 
will  be  found  impregnated  with  ammonia.    {OkeM.  if«iM,  ui,  34.) 
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Bffduetiimo/  Carbon  Diostide  to  Oarbon  Monoaside  by  meaiu  of  Ohareoal 
(by  Alexander  Naamann  and  Oarl  Pistor). — Water-gas,  formed  by  paaa. 
ing  steam  over  fnoandeaoent  oliaroof^,  oontains,  besides  hydrogen  and 
carbon  niODOzide,  Taryiog  qnaotities  of  carbon  dioxide,  which  is  a  hin- 
drance to  the  economic  uses  of  the  water-gas.  In  the  following  research 
the  aathors  examined  the  chemical  reactions  which  take  place  nnder  va- 
rying temperatnreB,  and  with  different  quantities  of  charcoal.  The  tem- 
peratures were  determined  by  ioserting  in  the  heated  tnbe  (combustion 
tnbing  82  centimeters  long)  substances  having  well-establiabed  melting 
points,  such  as  lead  chloride  (501°),  silver  pyrophosphate  (5860),  silver 
(954°),  &c 

EzperimentB  determine  that  the  lowest  temperature  at  which  the  re- 
dnotioQ  of  carbon  dioxide  to  monoxide  by  charcoal  begins  ties  between 
530°  and  685°,  say  550°,  provided  tbe  gas  be  passed  not  too  rapidly 
and  the  charcoal  layer  be  66  centimetero  long. 

With  a  charcoal  Uyer  only  10  centimeters  long  a  mnoh  higher  temper- 
ature is  necessary,  between  634°  and  703°  0.  The  amount  of  carbon 
dioxide  reduced  increases  witb  the  rise  of  temperafmre.  For  the  table 
giving  results  of  eleven  experiments  nnder  varying  conditions,  we  refer 
to  the  original  article.    (Ber.  d.  ekem.  Get.,  xvni,  1647.) 

Prtparation  of  Cyanogen  jn  ^te  Wet  Wa^  (by  Q.  Jacqaemin). — Tbe 
usoal  process,  by  the  action  of  a  concentrated  solution  of  cnpric  snl- 
pbate  on  a  saturated  eolation  of  potassium  cyanide  is  incomplete,  only 
half  the  cyanogen  being  evolved.  In  the  process  of  the  author  all  the 
cyanogen  of  the  potassiom  cyanide  is  obtained  and  the  gas  is  pore. 

Two  parte  of  caprie  sulphate  dissolved  in  foor  parte  of  water  are 
placed  in  a  retort  or  in  a  daak,  on  a  water-bath,  and,  by  means  of  a 
stoppered  fanael,  a  conoMitrated  solation  of  one  part  of  pore  potassium 
cyanide  is  gradnally  introdaoed.  Tbe  reaction  begins  violentiy  at  ordi- 
nary temperatares  and  when  the  evolntion  slackens  the  temperature  of 
tbe  water-bath  is  elevated  to  qntcken  it.  Ten  granu  of  chemically  pure 
KCN  give  860  c.  c  of  pnre  cyanogen,  Oommerclal  KON  gives  the  same 
result,  but  the  gas  stHnetimes  oontains  traces  of  OCV 

There  are  two  processes  for  withdrawing  the  cyanogen  «f  the  copper 
cyanide.  1.  Decant  the  liquid  remaining  in  the  retort  or  flask,  wash 
by  decantation,  and  add  a  slight  excess  of  ferric  chloride  of  30°  B.,  or 
higher.  The  action  commences  in  tbe  cold  and  a  slight  elevation  of  the 
temperature  produces  ao  abundant  evolntion  of  cyanogen.  The  ferric 
chloride  passes  to  the  state  of  ferrons  chloride  in  transferring  the  cop- 
per (^anide  to  chloride,  which  sete  free  the  cyanogen  and  fcorms  cnproos 
chloride  which  tnms  to  cnpric  chloride  at  the  expense  of  tbe  excess  of 
petsalt  of  iron.  2.  Add  to  tbe  washed  copper  cyanide  some  manga- 
nese peroxide  andacetic  acid.  Heat  slightly.  Acetates  (tf  oopperand 
manganese  are  formed  and  cyanogen  is  evolved.    When  the  op^staon 
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is  ended  the  evolation  tabe  is  replaced  by  a  receirer,  eolpharic  acid  is 
ftdded,  and  the  mixture  of  the  two  acetates  ia  distilled  to  collect  the 
<MMitic  acid,  which  is  used  again.    (0.  E.  M.  from  Oomptea  rend.y  o,  1006.) 

On  Potaaeium  Chromooyanide  and  ByHrocAromoej/anic  Add  (by  H. 
Moissan). — Potassium  chromocyanide  is  obtained  in  several  ways :  By 
the  action  of  potassium  cyanide  on  chromons  acetate  ;  by  calcining  a 
mixtare  of  potassium  carbonate,  dried  blood,  and  flnely-polTerized 
chromium ;  by  the  action  of  potassium  cyanide  on  chromoas  chloride  in 
an  apparatus  filled  with  carbon  dioxide,  and  by  the  action  of  potaasinm 
cyanide  on  chromons  carbonate. 

Potassinm  chromocyanide  forma  fine  crystals  of  a  light  yellow  color, 
which  occur  several  centimeters  in  length ;  it  is  very  soluble  io  water, 
insoluble  in  alcohol  at  94^,  ether  and  chloroform.  Ita  speoiflo  gravity 
eqoals  1-71.  The  salt  la  anhydrous.  It  is  permanent  in  the  air  at  ordi- 
nary temperatnres.  In  solution  it  does  not  give  as  a  mle  precipitates 
with  acid  salts  of  the  metals.  With  ferrous  salts  it  yields  a  red  precip- 
itate ;  with  zinc  and  lead  salts,  a  white  precipitate ;  with  silver,  bis- 
muth, and  barium  salts,  a  yellow  precipitate.  Its  physiologiosl  actioD 
is  similar  to  that  of  fenooyanide  of  potassium.  It  has  the  compositioD 
KjOrOy,. 

If  dilute  snlpbnrio  add  be  added  to  a  concentrated  solutioa  of  the 
salt,  a  white  crystalline  precipitate  forms.  This  is  the  hydrochromo- 
oyanic  acid,  a  very  nnetable  body,  decomposed  in  watery  solatioo  by 
acids,    (^itn.  clum.phyB.  [6J,  iv,  136.) 

Notea  on  Nitrogen  Trioxide  and  on  2iitrio  Oxids. — ^Professor  Bamsay,  in 
a  jmper  read  before  the  chemical  section  of  the  British  Assodatioa  fyr 
the  Advancement  of  Science,  argued  against  the  existence  of  gaseooa 
nitrogen  trioxide.  He  pointed  out  that  the  only  criterion  of  tJie  exist- 
ence of  this  gas  is  the  vapor  density ;  STOi  and  NO  mix  without  change 
in  volume,  and,  therefore,  no  combination  takes  place.  The  vapor  den- 
sity of  the  first  portion  of  the  gas  obtained  by  distilling  liquid  KiO*, 
corresponds  to  that  which  a  mixture  of  NiO;,  N0»,  and  NO  should  have. 

At  the  sftme  place  Professor  Dewar  made  remarks  on  the  moleoalar 
weight  of  nitric  oxide.'  A  comparison  of  the  curve  of  liqaefootipn  of 
nitric  oxide  with  that  of  methane  shows  the  pressure  to  increase  more 
rapidly  with  the  temperature  in  the  case  of  nitric  oxide  than  in  other 
gases,  a  foot, that  appears  to  indicate  that  at  low  temperatures  the 
molecule  of  nitric  oxide  is  of  greater  complexity  and  probably  exists  as 
NiOi.    {Nature,  xxxn,  538  and  540.) 

BeaotMns  betuswn  Sitrio  Oxide  and  Oxygen  tmder  Varying  Condition* 
(by  G.  Lnnge). — ^The  experiments  described  lead  the  author  to  the  firi- 
lowing  conclusions:  1.  In  the  dry  state,  nitric  acid  with  an  excess  of 
oxygen  combines  to  form  N1O4  exclusively,  or  nearly  so.  2.  Dry  nitoio 
oxide  and  oxygen,  with  an  excess  of  the  fcnrmer,  yield  a  great  deal  of 
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Sfl,  along  -with  N,04,  both  in  a  state  of  gas.  3.  In  the  presence  of 
water  nitric  oxide  with  an  excess  of  oxygen  is  altogether  converted 
jnto  HNO].  4.  If  nitric  oxide  and  oxygen  meet  in  the  presence  of  con- 
ceatrated  snlphorio  acid  there  is  neither  S,Ot  nor  HNOj  formed,  even 
with  the  greatest  excess  of  oxygen,  bat  the  reaction  is— 

2H,80.+2l!rO+0=280.(OH)(ONO)+H,0 } 

that  is,  nitrosyl  sulphate  and  irater. 

This  laist  reaction  has  an  important  bearing  on  the  theory  of  the 
mannfactare  of  snlpharic  acid.  The  aathor  maintains  that  it  is  not,  as 
generally  assamed,  the  nitric  oxide,  SO,  hnt  the  nitrogen  trioxide,  K,Oj, 
which  acts  as  the  oarriur  of  oxygen  in  the  vitriol-chamber  process.  {J. 
(Am.  8oc.,  London,  July,  1885,  p.  466.) 

On  tke  BeaeHoH  between  Merevrout  Nitrate  and  Sitrie  Oxide,  and  betweat 
Menmroua  Nitrate  and  Nitritea  (by  Dr.  Edward  Divers  and  Tamemasa 
Haga). — It  has  been  known  for,  perhaps,  b^  a  century  that  mercorons 
iii&ate  yields  metallic  mercary  when  treated  with  a  Bolntion  of  alkaline 
Ditrite,  and  this  reaction  has  always  been  regarded  as  one  of  oxidation 
of  the  nitrate  by  reduction  of  the  mercary  salt.  The  aathors  show  this 
is  incorrect.  When,  with  exclusion  of  air,  pare  nitric  oxide  is  passed 
into  a  eolation  of  mnroorous  nitrate  in  dilate  nitric  acid,  a  precipitation 
of  metallic  mercary  slowly  takes  place  and  hydroxyamine  is  formed  in 
Qoaotity,  hat  no  ammonia.  Prolonged  contact  of  the  gas  gives  rise  to 
beaatifal  long  yellow  prisms,  while  the  hydroxyamine  disappears  from 
the  mother  liquor.  This  new  yellow  salt  frill  be  more  folly  described 
by  the  aotbors  at  a  later  date.  The  first  stage  of  the  reaction  is  thus 
fimnnlated  by  these  chemists : 

{HgNOa),+2NO=2(NO)NO,+2Hg, 
nitric  cmde  precipitating  mercary  from  its  salt.    The  nitrosyl  nitrate, 
here  asaamed  to  form,  will  at  onoe  decompose  with  water  and  mercnroos 
nitrate  into  hydroxyammoninm  nitrate  and  mercaric  nitrate,  thus : 
4(HgNO,),+8HN03+2(NO)KO,=8Hg(NOs),+2(HOirH,)NO,. 
Ad  after  reaction  between  mereoric  nitrate  and  the  nitric  oxide  follows, 
and  the  hydroxyamine  is  decomposed.    {Ohem.  Sewa,  Ln,  8.) 

Tke  Sulphwr  Compoun&t  of  OaUkum  (by  V.  H.  Yeley). — The  main  points 
in  this  paper  are  thos  summarized  by  the  author: 

1.  By  the  action  of  hydrogen  sulphide  on  solid  calcium  hydroxide 
there  is  formed  a  calcinm  monosalphide,  in  accordance  with  tha  eqna- 
tioo; 

Oa(OH)i+ H,8=0aS+ 2HaO. 

2.  By  the  action  of  hydrogen  sulphide  on  calcinm  hydroxide  in  aqae- 
Ms  solatioD  there  is  formed  calcinm  hydrosalphide,  in  accordance  with 
beeqnatioo: 

Ca(OH),+ 2H,8+a!Aq  =Oa(8H)»+20H,+af Aq. 
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3.  Oaloinm  hydroxy-hydioanlphide,  OaSH,OH,  sbeorbs  carboa  disol' 
phide,  with  formation  of  nastable  basic  calciam  thiocarbonates,  deoom- 
poeed  slowly  by,li.ydrogeii  sulphide  and  readily  by  carbonic  anhydride. 
{J.  Chem.  8<K.  Lond.,  July,  18S&,p.  478.) 

Decovyiimtion  of  Didymium  ;  Fraseodymivsm  and  Neodymium. — ^Dr.  G. 
A.  VOD  Welsbaoh  read  a  paper  before  the  Vienna  Academy  of  Sdenow 
on  June  18,  ia  which  be  describes  an  alleged  decompositioa  of  th« 
elementuy  sabstaoce  known  as  didyminm.  This  decomposition  was 
effected  by  means  of  the  doable  ammomam  or  Bodinm  oitratea  in  pros- 
ence  of  lanthannm.  In  spite  of  the  different  behavior  of  the  constita- 
ent  bodies  many  hnndred  fractional  crystallizations  were  necessary  for 
their  separation.  The  two  Dew  elements  in  solntion  are  distingnisbed 
by  intense  absorption  bands,  and  share  between  them  the  abaorptioii 
bands  of  tbepecnliar  speotnim  hitherto  ascribed- to  didyminm.  The 
colors  of  the  compounds  differ;  ttie  salts  of  that  eluneat  which  a^ 
proachee  nearest  to  lantbaoam  are  of  a  leek  green ;  the  salts  of  the 
other  element  are  rose  or  amethyst  red.  The  latter  body  forms  the 
bnlk  of  didyminm. 

Both  colors  are  almost  complementary,  bnt  the  amethyst  red  is  bf 
far  the  more  intense,  so  that  a  small  qnantity  of  the  salts  <A  this  ele- 
ment oanses  the  green  color  of  the  others  to  di8^>{>ear.  The  atomie 
weights  of  the  two  new  elements  are  according  to  preliminazy  deter 
minatiODS  very  different,  and  vary  considerably  from  the  value  hmeto- 
fore  ascribed  to  didyminm.  For  the  first  element  the  anthor  proposes 
the  name  praseodymiom  (Pr),  and  for  the  second  neodyminm  (Ne).  The 
two  elements,  so  for  as  has  been  observed,  yield  each  only  one  eeriesof 
salts  derived  ftx>m  the  se«]uiozide.  Praseodyminm  peroxide  evolvec 
chlorine  on  treatment  with  hydrochloric  acid.  (OA«nUwr  Ztg^  and  Chem. 
Newt,  Lli,  49.) 

Reaeardhea  on  tht  Complex  Inorganic  Aeida  (by  Dr.  Woloott  Qibba). — 
Another  and  weighty  instalment  of  his  laborious  researchea  iraii  [oe- 
sented  by  Dr.  Oibbs  to  the  American  Academy  of  Arts  and  acieoces 
efu-Iy  in  June.  Among  other  things,  he  shows  that  vanadio  pentoude 
nnites  with  phosphoric  or  arsenic  pentozides  in  varioos  proportioiui  to 
form  welt-defined  complex  acids.  Compounds  of  vanadic  pentoxlde 
vanadio  dioxide,  and  phosphoric  or  arsenic  pentoxide  may  be  formed 
possessing  properties  analogoos  to  the  corresponding  oompoiutAB  o 
tungsten  and  molybdenum.  Oomponnds  exist  which  contain  pjra 
pboq>horic  and  metapbosphorio  acids  in  the  place  of  on^phoepdtori 
acid.  Complex  acids  exist  which  contain  two  different  modificatifHis  c 
phosphoric  acid,  as,  &x  instance,  roetaphosphoric  and  ortbopbospfacni 
acids  or  oxides.  The  salts  of  a  m^orily  of  these  complex  thoida  (vyi 
tallize  in  well-defineil  forms.  In  a  summary  Dr.  Gibbs  catalogn^  U 
formula  of  not  fewer  than  72  new  salts  discovered  and  analyzed  in  tl 
coarse  of  his  prolonged  iuvestigatioDS.  {Proceedings  Am.  ^ca4.  j[t 
and  Sciences,  xix,  50.)  ^  ' 
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'■  Sodium  Ortlunianadates  and  their  Analogues  (by  Hany  Baker).— 
Doabta  expressed  by  Mendel^eff  and  by  Bammelsberg  as  to  the  strict 
analogies  between  pbo«pboru6,  arsenic,  and  vanadiam  prompted  the 
KQtbor  to  prepare  and  examiue  closely  the  sodinm  sails  of  tribasio 
ortboTanadicacid.  Trisodinm  phosphate  and  trJBodinm  arsenate  crys- 
tallize in  hexagonal  prisms  with  12  molecnles  of  water,  and  Boecoe  de- 
scribes the  corresponding  vanadate  as  aticular  crystals  with  16  mole- 
cnles of  water.  The  aatbor  finds,  however,  that  a  vanadate  having  I^ 
molecules  of  water  (Na}V0i.l2H,0),  and  crystallizing  alao  in  hexa- 
gonal prisms,  can  be  obtained  without  difficnlty. 

Besides  the  latter,  there  exist  two  salts  containing  10  molecnles  of 
water,  one  of  which  crystallizes  in  the  isomeric  and  the  other  in  the 
hexagonal  systems.  A  third  salt,  crystallizing  in  rhombic  tables,  was 
obtained  by  the  anther,  bat  owing  to  the  great  difficulties  experienced 
in  separating  it  from  its  mother  liqnid  the  water  estimation  was  not 
satisfactory ;  it  probably  has  the  forninla  Na,y04.8H,0.  Phosphates 
and  arsenates  analogous  to  the  three  salts  last  named  are  not  yet  known. 
Sodinm-vanadio-sodium-flaoride,  2Na,VOi.NaF1.19EI,0,  is  also  described 
by  the  author  and  its  contents  in  water  accurately  determined  as  given. 

In  cooclasion,  the  author  finds  the  analogies  between  vanadinm,  ar- 
seoic,  and  phosphorus  strongly  confirmed  by  the  resalt«  of  his  investi- 
gataoD.     {Liebig't  Annatett,  OOXXIX,  286.) 

Beoovtry  of  Qold and  BHverfrom  Metallic  Iron  (by  Dr.  J.  G.  Booth). — 
In  the  course  of  an  interesting  article  on  the  "  Smelting  Famace  of 
the  tr.  S.  Mint,"  the  author  gives  his  experience  as  to  the  best  plan 
for  recovering  metallic  gold  and  silver  from  the  iron  grate-bars,  tool^, 
&0.  Formerly  the  iron  was  alternately  heated  and  hammered  until  the 
precions  metals  scaled  off.  This  operation  took  the  labor  of  one  dozeu 
men  daring  three  or  more  days  of  ten  hoars  each,  for  the  gold 
elinga  with  great  tenacity  to  the  iron ;  nor  was  the  method  without 
loas.  At  present  all  the  iron  residues  from  the  farnaces,  ev6n  iuclad- 
ing  tbe  grate  bars,  are  melted,  aod  while  quietly  melted  the  heavier  gold 
and  silver  settle  oat  of  the  iron.  When  the  mass  is  cold  the  precions 
metal  is  knocked  off  the  bottom  by  a  hammer  as  a  single  toagh  riag, 
with  scarcely  a  trace  of  iron  in  it,  while  the  iron  atrove  has  never 
yielded  a  trace  of  gold  or  silver  to  the  assuyer.  {Jour.  Am.  Ohem,  Soe., 
TO,  159.) 

A.»  EUctrieoi  Fumaee  for  Reducing  Hefractory  Ores  (by  E.  A.  and  A. 
H.  Cowles). — ^These  gentlemen,  together  with  Prof.  G.  F.  Mabery,  have 
devised  an  electrical  famace  on  the  incandescent  principle.  A  column 
of  fraj^meuts  of  well-calcined  charcoal  is  embedded  horizontally  in  flnely- 
pnl  verized  charcoal  and  covered  by  a  layer  of  the  same  material  coarsely 
brofeeD,  the  whole  being  arranged  in  a  box  of  flre-briok  covered  with 
H.  Mis,  15 12 
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perforated  tile,  and  opened  at  the  ends  to  admit  two  carbon  electrodes 
an  inch  aud  a  half  ia  diameter.  Tbroagh  these  is  passed  the  carreut 
from  a  dynamo  of  30  horse-power.  By  this  arraagement  such  a  tempw- 
tnre  is  obtained  that  not  only  platinamiridium  may  bo  fiised,  bat  Ibu 
most  refractory  oxides,  socb  as  alnmioa,  silica,  &c.,  are  redaced  to  their 
elements  with  formation  of  carbon  monoxide. 

The  apparatus  i»  especially  used  in  the  manofacture  of  alnnuDuu 
bronze  and  of  silicinm  bronze  tor  commercial  pnrposea. 

The  application  of  electricity  to  smelting  i*  not  so  novel  aa  oommoDly 
Nnppoticd.  In  18r)3-'54,  G.  A.  Fiobon  nsed  an  electric  fnrnaoe  in  whicli 
ores  of  iron,  mixed  with  one  hnndredth  of  coke  or  charcoal,  ia  £ed  be- 
tween the  poles  of  a  series  ( two  or  more  tiers)  of  large  electrodes;  fasiou 
takes  place  and  tbe  metal  and  slag  fall  into  a  heated  receiver  below. 
(Praeti4Xtl  Mechanics'  Joumal,Vl,257).  In  18S:f,  0.  W.  Siemens  invttoted 
an  electric  furnace  in  which  electrodes  are  arranged  vertically  one  above 
unotber,  the  negative  passiug  through  the  lid  of  tbe  crucible  into  tlu^ 
metal  to  be  melted,  tbe  other  through  tbe  bottom  of  tbe  crucible.  Tli« 
length  of  the  arc  is  controlled  automatically  by  the  electro-motive  tone 
between  the  electrodes-  This  fnniaee  was,  however,  for  melting  and 
not  for  smelting.     [Chem.  NtKS,  1882,  163.) 

The  famace  of  Messrs.  Cowles  and  Mabery  yieldti  good  reaolta  on  a 
larger  scale  tban  those  of  others. 

OBGAHIO. 

A  Plea  for  M«  Empiric  Naming  of  Organic  Compounds  (by  Profei«ur 
Odling). — Verbal  translations  of  tbe  structural  formtiln  assigned  to  or- 
ganic componnds  possess  certain  advAOtages  as  names  for  the  several 
compounds.    Thus,  they  are  applicable  to  all  organic  componnds  of 
which  the  structural  formnlfB  are  ipade  ont;  they  are  the  only  sort  of 
names  applicable  to  complex  isomeric  compounds ;  and  tbeir  use  can- 
not be  dispensed  vitfa  wholly  in  the  case  oF  even  less  complex  com- 
pounds.    Notwithstanding  these  advantages  structural  names  consti- 
tute unsuitable  names  for  genen)  nse,  more  especially  as  applied  to 
fundamental  hydrocarbons,  alcohols,  and  acids.   They  are  objectlonabli; 
for  this  tise  by  reason  of  their  length,  complexity,  and  want  of  ready 
indicativeness,  by  the  circamstHnce  of  tbeir  being  based  ou  convep 
tions  of  chemical  constitution  of  a  kind  pointed  ont  by  experieDce  as 
eminently  liable  to  change,  and  by  the  fbrther  circumstance  of  their 
representing  a  one-sided,  and  so  far  an  antmtbfnl,  notion  of  the  bodies 
ilesignated.    Strnctaral  names  expressing  other  than,  a  distorted  view 
of  the  constitution  of  all  but  a  few  of  the  most  simple  of  organic  bodieti 
are  imjiracticable  by  reason  of  tbeir  length  aud  complexity.      Hence^tu 
avoid  tbe  distortion  inseparable  from  the  ose  of  any  single  stractnrHl 
name  for  an  organic  body  the  only  expedient  is  tbe  assignment  to  varli 
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bfxly,  in  proportiou  to  iU  complexity,  of  sn  indellDite  Dumbw  uf  sCrnct- 
urol  nwnes — a  proceeding  almost  taotamoant  lo  not  asttigoing  it  any 
particnlar  Dame  at  all.  Altboagb  ft«m  their  nambei  and  complexity 
organic  bodien  can  only  be  deuignated  by  names  wbich  do  in  some 
Beaenre  describe  and  cfaaraoterize  ihem,  the  primary  parpose  of  a 
Dame  m  andonbtedly  Co  deagnate  and  not  to  describe.  Accordingly, 
with  a  view  to  the  prompt  mental  association  of  object  with  nnme,  brief 
euiMiic  names  based  on  the  origin  and  properdeu  of  bodies  are,  where- 
ever  praetic^^,  to  be  preferred  to  stmctural  names.  Isomeric  bodies 
may,  to  a  large  extent,  be  distingDiohed  by  means  of  stgnificant  letters 
or  syllables  prefixed  to  the  name  common  lo  the  difftsrent  isomers.  Bat 
the  saggeeted  tise  of  the  particnlar  letters  a,  fi.  y,  each  in  a  special 
KDse,  alao  a  general  resort  to  the  particles  "hydro,"  "oxi,"  and  "hy- 
droxi,"  as  name  compoacDts,  and  more  especially  tbe  innoTation  of 
substituting  the  word  "hydroxide"  fbr  tbe  long-established  word  "hy- 
drate," are  practices  open  to  grave  objection.  (Report  of  British  Asso- 
ciation for  the  Advancement  of  Science,  in  Natvre,  xxxn,  538.) 

Btkyl-urethtme,  a  new  Sypnotic. — Carbamate  of  ethyl,  or  ethylnre- 
tbaoe,  GHi.CtHs-NOi,  has  t>een  foand  to  have  the  properties  of  a  hyp- 
uotic.  This  compound  is  prepared  by  the  action  of  aqneons  ammonia 
on  etbyl  carbonate,  or  on  ethylcbloro-carbonate,  and  forms  large  traiiti 
parent  colorless  crystals,  which  melt  below  100°  C,  and  distill  ai  180^ 
without  alteration.  It  is'eolnble  alcohol,  etber,  and  water,  to  which  it 
communicates  a  taste  snggestive  of  saltpeter. 

Experiments  with  ethyl  carbamate  were  first  made  on  animals  by 
Sc&miedelberg;  recently  von  Jaksch  has  given  the  dmg  to  man  in 
doee»  of  about  15  grains  tu  over  100  cases.  He  finds  it  acts  chiefly  ou 
tbe  brain,  having  no  appreciable  influence  over  tbe  i>eripheral  nerves. 
It  st;ems  to  be,  therefore,  a  pure  hypnotic.  It,  causes  a  qniet  and  seem- 
iif^ly  normal  sleep,  leaving  no  nnpleasant  secondary  effects.  {Deutsche 
Medicinal  Ztff.,  8^tember  14, 1885.) 

Ethffl  Compounib  of  Sypoekloront  Add  (by  Trangott  Saodmeyer). — 
Etbyl  hypochlorite.  C10GiB»,  is  easily  obtained  as  follows :  Chlorine 
gas  in  passed  into  a  solution  of  sodium  hydroxide  (1  part)  in  water  (10 
parts),  cooled  by  ice,  nntil  absorption  no  longer  takes  place.  This  fur- 
niafaes  free  hypocblorons  acid  and  sodinm  chloride. 

yaOH+2Cl=NaCI+C10H. 

This  is  immediately  placed  in  a  separating  fnnnel  and  mixed  with  one  . 
■art  of  alcohol ;  the  liquid  becomes  turbid  and  an  oily  layer  separates. 
This  oil  isdrawn  off,  washed,  and  dried  in  contact  with  calcium  chloride. 
Tbia  etbyl  hypochlorite  forms  a  yellow,  mobile,  very  volatile  liquid 
aistxottg  odor,  and  attacking  the  respiratory  organs.     It  bams  with  a 
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KTeetiUh  flame ;  it  can  be  distilled  at  36°  C.  (6ar^752  mm.)  withoot 
decompoBitioo,  but  if  a  few  drops  are  overheated  in  a  test-tnbe  it  ei- 
pieties  violently.  Tbe  liquid  is  very  aeositive  to  sunlight,  boiling  vigor- 
ously a  few  minateB  att«r  exposure,  and  exploding.  This  action  is  not 
accomplished  by  tbe  heat  rays.  Even  in  diffuse  light,  ethyl  hypocblo- 
rite  can  be  preserved  only  a  few  hoars,  eveutaolly  deoomposiag  without 
explosion. 

It  acts  very  energetically  on  ammonia,  phenol,  aniline,  aod  other  or- 
ganic bodiee.  Mixed  with  bromhydric  acid  it  seta  bromine  free,  and  al- 
cohol forms.  The  body  was  analyzed  indirectly  by  detennining  the 
Hmount  of  iodine  a  given  weight  set  free,  the  iodine  being  estimated 
volametricolly  by  sodium  hyposalphite. 

The  antbor  plane  ftirther  researches  on  analogous  bodies.  [Ba:  d.  i. 
chem.  6ea.,  XTin,  1767.) 

On  flw  Deeompogitum  of  the  TerpeneH  by  Heat  (b^  WiUiam  A.  Tildeo).— 
The  author  shows  that  experiments  stated  lead  to  the  ooncloeion  thAt 
the  terpeoes  do  not  belong  to  the  aromatic  series,  and  are  not  formed 
OD  the  benzene  type.  M.  Berthelot,  commenting  ou  Tilden's  paper,  re- 
marks be  regards  it  of  importance  in  confirming  views  which'  he 
(Berthelot)  had  announced  fifteen  years  before.  [Ann.  ckim.pkffa.  [6], 
V,  120.) 

On  Dtrivative$  of  Eexaoxybemene  and  their  Relation  to  Croeonic  and 
■  BhodiMnic  Acid  (by  R.  Nietzki  andTh.  Benckieer). — Starting  with  nitran- 
ilic  acid,  the  authors  have  obtained  a  series  of  interesting  bodies ;  a 
partial  reduction  of  oitrauilic  auid  yieldeil  nitro-amido-tetraoxy benzene, 
and  a  more  complete  reduction  gave  diamido  tetraoxybenzene ;  tbe  lat- 
ter decomposes  nnder  certain  conditions,  forming  a  body  having  the 
ibrmala  C«H]tOu,  which  by  reduction  with  tin  and  hydrochloric  acid 
yielded  the  long-sought  bexaoxybt-nzene  0«{OHV    This  body  proved 
to  be  identical  with  tbe  tribydrocarboxylic  acid  cbtained  by  Ijercb  from 
the  action  of  potassium  ou  carbon  monoxide.    On  boiling  the  sobstance 
CsHigO|4,  with  water,  it  decomposed,  with  evolution  of  carbon  dioxide, 
and  yielded  a  solution  which,  neutralized  with  potash,  gave  on  ooacen- 
tration  orange  yellow  acicniar  crystals  of  potassium  croconate  C^KtO», 
first'  prepared  in  1B25  by  Omelin  from  the  black  residues  of  tbe  maau- 
facture  of  potassium  according  to  the  method  of  Wghler  and.  Brnaner. 
From  these  facts  it  appears  that  Liebig,  in  his  researches  on  the  action 
of  potaesinm  on  carbon  monoxide,  actaally  acoomplished  the  direct  syn- 
thesis of  benzene  derivatives  from  purely  inorganic  substances  in  tbf 
simplest  manner. 

This  synthesis  was  successfully  repeated  by  the  authors,  who  ob- 
tained, besides  potassium  croconate,  the  rhodizonate  long  before  discov- 
ered by  Berzelins,  Wohler,  and  Heller.  The  latter  stdt  waa  also  ob- 
tained direct  ftomdioxydicbinoyl-sodiam,  thns  estftblisbing  the  ideatttv 
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rf  rbodizonie  add,  oarbozylic  aoid,  nnd  dioxydiobiuoyl.    Wtien  CO  com- 
bines with  K  it  forms  C — OK,  and  six  of  these  groups  oombiue  to  form  — 
I 

C-OK 
KO— C       C— OK 

"        i 
KO— C       C— OK 

HexAoxy  beoEene-po  iMrioni. 
Partial  mfdation  of  thia  anbstance  yields — 
c— o 
■|Vo 

<U><(Uk      ■ 

\\/ 

c-o 

BbodizoDfttA  of  potMainm  or  potassium  diozydichiuoyl. 

{Ber.  d.  cHem.  Ges.,  xvm,  499  and  1833.) 

Orgatto-Silitdum  Compoundt  in  the  Aromatic  Seriet  (by  A.  Poliu). — 
Pollowmg  tbe  method  devised  by  A.  MichaelJK  in  the  preparation  of  the 
aromatic  phosphineij,  nraines,  and  stibines,  the  aothor  has  made  sev- 
eral Biltciom  compounds  in  the  aromatic  series.  Siliciamtetraphenyl, 
Si  (CgHj),,  is  ubtaiued  by  the  action  of  one  moleonle  of  siliciumtetra. 
chloride  on  four  molecnles  of  chlorbeuzene  in  the  presence  of  sodiam 
soil  of  absolute  ether.  Tbe  pnriSed  product  forms  a  colorless  crystal- 
liae  powder,  melting  at  228°,  little  soluble  in  ether  and  in  alcohol, 
essit}-  solnble  in  chloroform  and  hot  benzene.  Heated  with  access  of 
air,  it  burns,  ffiviug  oat  flocks  of  silicic  anhydride. 

B.v  similar  processes  the  author  obtained  para-siliciamtetratolyl, 
Si  (CeU^CHj)  4,  also  melting  at  228<>;  siliciumtetrabenzyl,Si(OHiCgHs)t, 
wbicb  melts  at  127.6°.  Both  of  these  bodies  form  colorless  crystals 
haviog  properties  similar  to  siltciumtetraphenyl.  {Ber.  d.  d.  chem.  Qea., 
IVIII,  1540.) 

Silicates  of  the  Phenols  (by  J.  Hrrtkorn). — Pure  ciystalline  phenol 
(boiling'  at  182-183'^)  was  gently  melted  and  treated  with  chloride  of 
siiiciam,  the  former  being  in  excess;  the  temperature  of  the  mixture 
was  gradually  raised  to  220°  to  225° ;  hydrochloric-acid  gas  was  evolved, 
and  ceased  ^Tter  several  hours.  The  simple  liqnid  thus  obtained  was 
distilled,  and  the  fraction,  boiling  at  420°,  yieldetl,  on  cooling,  long  col- 
oriess  priams.  The  purified  crj'stals,  (carefully  dried,  melt4;d  iit  47*^  to 
4do.  Analysis  showed  the  body  to  have  the  composition  (Osn.0,SiO„ 
tettspben^l  silicate,  and  was  formed  as  shown  in  the  eqoation : 
4C*H60H+SiCl,=4HCI+(C,Hs),SiO. 
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'IVlrn))li«u>'l  silioHte  diBSoIves  easily  in  abn^Dto  alcsobol,  etfaer,  ben- 
xi'iio,  tolui'tio,  xyl'.'iK^,  chloroform,  carbondieulpbide,  atsetiu  iicid,  und 
formic  aciil  witlioat  decomi)OsttioD,  bat  water  precipitaten  a  vbite  ^ebt' 
iD0U3  mass,  and  phenol  diBSOlves  ont  in  the  supernatant  watery  liquid. 
Since,  however,  the  addition  of  an  excess  of  alcohol  or  of  ether  causes 
the  whole  to  go  into  solution,  it  is  obvioos  that  the  precipitate  cousisU 
of  an  add  phenyl  silicate  and  not  of  ailicic  acid  it«elf.  With  uu  excest^ 
of  boiling  water  tetrapbenyl  silicate  is  completely  decomposed  intopbc- 
nol  and  silicio  acid. 

When  tetraphenyUilicate  ia  heated  with  absolnte  alcohol,  phenol  and 
teti-ethyl  silicate  are  formed  for  the  most  part,  but  the  tatt«r  ester  yieU^ 
in  the  presence  of  traces  of  moisture  diethylsilicate,  and  probably  hcx- 
ethylsUicate. 

la  a  similar  manner,  the  anthor  prepared  silicates  of  the  three  iso- 
merle  kresols;  the  ortho  compound  distilled  at  435<=>-438'^;  the  meia  at 
443<^  to  446°,  and  the  para  at  442°  to  445°.  The  author  likewise  ob- 
taiued  meta  and  ortho  tetraxylenyle  silicate,  (CaH»)Si04,  aa  well  as  tbt 
ailicates  of  six  similar  bodieo  of  tfae  aromatic  aeries.  {Berd.  d.  ckem. 
Get.,  xvm,  1679.) 

Some  Derivativet  of  LavuUnie  Add  (by  Lndwig  Wolff). — lu  lUatilling 
laavulinic  acid  a  portion  is  decomposed  and  an  oily  substance  obtained. 
This  proves  to  contain  two  isomeric  neutral  bodies  having  the  formola 
CsHeO,,  and  behaving  like  lactones;  oue  is  a-angelicalactone,  boiling  at 
167°,  and  the  other,  jS-augelicalactone,  boiling  at  2080-209°  C.  The 
former  has  the  constitution — 

CH,-C=CH-CH, 

-i io 

and  the  latter  ia  probably — 

CH,=C— CH,— CH, 

i io 

(Liebiffs  AnjuOm,  cozxiz,  249.) 

AeHon  of  Phospkona  Pentaehloride  <»c  Salici/lie  Add  (by  Kicfaard 
Auachiitz).— By  the  action  of  one  equivalent  of  pbospfaorua  |>euta4:hlo- 
rUle  00  oue  equivalent  of  dry  salicj^ic  acid  the  author  obtaiued  n  color 
less  highly  refracting  liquid,  boiling  at  168°  under  ll"'"  mercur>'. 
which  gave  on  analysis  the  composition  CyU^OIjPOs.  This  ortho«-lil(t- 
rooarbonylphenyl-ortbophosphoricdichloride  has  the  coustitiitioa — 

r  H  ( (i)COCl 
^"*i(^)0POCI. 

and  proves  to  be  identical  with  the  '' tricblorophosphate  de  salieyle,** 
previously  described  by  Couper.  The  specilic  gravity  of  this  ImmIv  ik 
1.554.  Mixed  with  a  Nmall  quantity  of  water  this  chloride  <liSMolre» 
with  a  rise  of  temperature,  and  from  this  solution  pure  salicylic  »KMi 
crystiillizes  on  cooliug.     Treuti'd  with  u  large  quantity  of  water  »alicy  tic 


acid  is  wA,  set  free  at  mice,  but  after  several  davs  ferric  citloride  gives 
a  reaction.  Tli«  author  proponcK  to  citntiiine  hie  rmearchf^.  {lAebi^x 
AmmIm,  oozrviii,  3U8.) 

The  Anitideg  of  Orthopkospkaric  Add  (by  A.  Miuliatflis  and  H.  von 
8o«]en ). — By  tbe  itctiou  of  oxychloride  of  phospborQs  on  aniline,  ortbo- 
pbosphoric  anilide,  PO(yE[G«Hc)  3,  is  obtained  in  small  crystals,  soln- 
ble  iu  boiling  alcohol  and  melting  at  208'^C.  On  treating  tbia  with 
bromine  it  yields  orthophosphorioliexabromanilide,  rOtNHCeHsBi'ijj, 
also  a  crystallized  body  melting  ui  252°  to  2ii3PC 

Dianilidoortbopboaphoric  acid,  PO.  OH(NHCbHs),,  \a  obtained  by 
treating  tbe  corresponding  chloride  with  soda  lye;  it  forms  a  white 
l>off(Ier  iDsolnble  in  cold  water,  and  decomposed  by  hot  water  into  ani- 
line and  phosphoric  acid.  This  decompositiou  is  more  qaickly  effectt^d 
by  acids.  The  acid  melts  at  196°  to  197°,  becoming  brown.  Its  silver 
salt  forms  a  white  precipitate,  soluble  in  iiitriu  acid  and  in  ammonia. 
{Liebig'g  Annalen,  CCXXIX,  334.) 

Chemical  Constitution  of  Tmiin  (by  ii.  Eolbe). — Isatin  oxidized  by 
chromic  acid  yields  isatoic  acid.  This,  heated  with  water,  yields  car- 
bon dioxide  and  orthoamidobanzoic  acid.  With  hydrochloric  acid  the 
chloride  is  formed.  Sulphnrio  and  nitric  acids  act  similarly.  Dis- 
solved in  alcohol  and  acted  npou  by  bydrochloriC'a(nd  gas,  ethyl  ortho- 
umidobeuzoic  hydrochloride  is  formed,  which  is  decomposed  by  water. 
Tsatoic  aci<]  with  bases  iu  the  cold  evolved  carlion  dioxide,  so  salts  conld 
not  be  formed.  Ammonia  solution  gives  ummouinni  carbonate  and 
ortboamidobenzamide.  Anilin  acts  similarly.  Concentritteil  nitric  acid 
gfvea  nitroisatoic  acid,  which  is  more  stable  than  nitric  acid.  This 
heated  with  hydrochloric  acid  or  water  gives  a  strong  acid  resembling 
metatiitroorthoatnidobenzoic  Bedaction  of  the  nitro-acid  with  tin  and 
hydrochloric  acid  gives  the  hydrochloride  of  a-dianiido-benzoic  acid. 
Snlphoric  acid  gives  the  snlphate.  Treatment  of  isatoic  acid  with  ni- 
troas  add  gives  a-nitrosalivylic  acid.  The  author  concludes  that  tbe 
fl>mialaCiH"4NCO — COH  gives  the  best  explanation  of  the  above  facts. 
(F.  P.  v.,  fri.m  Journal f.  prakt.  Chem.,  XXX,  467.) 

STAe  Oottetitution  of  Thiophene  (by  L.  Gattermann,  A.  Kaiser,  and 
Victor  Meyer). — In  1883  Victor  Meyer  proposed  the  following  constito- 
tional  formula  for  thiophene: 


In  tbe  pvesent  ariJele  the  authors  refute  some  objections  arg«d 
imiilnnf"  tfaiA  formula  and  present  new  reflHons  for  maiotainiDg  it.  (Bvr. 
d.  chem.  Oes.,  xvm,  3005).  • 
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On  the  SjftUhetical  Formation  of  Closed  Carhon-ckame.  Part  I—Drnta- 
Uvea  of  Trimetkylene  (by  W.  H.  Perkins,  jr.). —  Organic  chemiBtry  ia 
Kenerallj- divided  into  two  distinct  sections,  oamely,  tbefatt^  series  and 
the  aromatic  seriefl.  The  members  of  the  first  series  are  derivatives  of 
uethaae,  the  simplest  hydrocarbon,  and  are  characterized  by  their  open 
or  chaiD  form,  as,  for  example,  in  the  case  of  nonnal  hezane: 

CH, 

CHi 


CB. 

CH. 
Aromatic  compuaods  are,  on  the  contrary,  derivatiTea  of  a  mnch  more 
complicated  basis,  namely,  ofbenzeae,  CJU,  which,  as  was  first  shown 
by  Keknld  in  1866,  has  the  constitntion : 


that  is,  contaioa  a  ring  oonsisting  of  6  carbon-atoma  joined  in  aaoh  a 
way  as  to  form  a  regular  hexagon. 

These  two  series  differ  in  the  most  marked  way  from  one  another,  th« 
members  of  the  aromatic  serin'^  being  particolarly  characterized  by  their 
extreme  stability. 

In  considering  the  differences  between  these  two  series,  the  author 
says  it  is  a  matter  of  surprise  that  no  intermediate  series  ahould  be 
known,  the  members  of  which  should  possess  partly  the  obaracter  of 
fatty  and  partly  that  of  aromatic  compounds.  It  is  qaite  reaaoaable  to 
suppose  that  rings  should  exist  having  3,4,5,  7  carbon-atoms  as  well  as 
6  carbon-atoms,  though  the  few  experiments  made  to  test  this  supposi- 
tion have  ap  to  this  time  failed  to  throw  mnch  light  upon  the  snlgect 
Victor  Meyer  has  discossed  the  improbability  of  the  exlstenoe  of  a 
3carbon-atom  ring : 

H. 
C 

^\ 
H,C-CH, 

whicb  would  be  isomeric  with  propylene,  OH].OH.GH| ;  hut  B«bonl,  by 
acting  on  trimethylene  bromide  with  sodium,  obtained  a  gaa  which  be 
supposed  to  be  ordinary  propylene,  and  Frennd  has  Indicated  certun 
reactions  of  this  gas  which  the  author  (Perkins)  shows  ate  evidences  of 
its  being  true  trimethylene. 
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No  attempts  appear  tn  have  been  msidc  to  synthpsize  the  analogons 
i-cftrboii  ring: 

tbuugh  acenapfathene,  a  bod;  in  the  aroioatic  Berie»,  without  donbt 
coutains  SQcli  a  ring.  Flnoreue  is  a  hydfocarboo  contaiaing  a  5-carbon 
nog,  and  several  kDown  bodies  of  tbe  fatty  series  are  closely  allied  to 
the  hypothetical  4  and  6  carbon  nogs.  These  are  farfurao,  pyrrholiue, 
succiuimide,  and  parabauio  acid.  The  aathor  adopts  the  foUowiug 
scbeme  of  uomeuclatare  for  the  3, 1,  6,  and  6  carboo  rings: 


Hethflene. 

Dl- 

methTlene 
(Ethjlene). 

Tri- 

Tetn- 
methjlene. 

Peots- 
roeth^trae. 

HeXB- 
melhylelie. 

C 

C 

H. 

A 

A 

CH. 

H.C-CH, 

ItC    CH. 

H,C    CB, 

Ha. 

ao^B. 

fli-dH, 

h.Uh. 

H. 

He  also  proposes  to  distinguish  the  possible  isomers  by  numbering 
the  carbon-atoms  in  the  ring  as  suggested  by  Baeyer  (Ber.  d.  chem.  Qe*., 
XVTI,  9C0).  The  author  describes  fally  the  methods  of  preparation  and 
the  properties  of  a  number  of  trimethylene  derivatives,  and  promises 
at  uu  early  date  to  do  the  same  for  some  tetramethyleue  derivatives. 

Tbe  following  table  contains  a  list  of  the  trimethylene  bodies  with 
their  chief  charaeters: 


Name. 

Uelting 
puiDt. 

h^Ah, 

CH.COOH 
H.C^H. 
CO0H.C.C00U 

TrimethyleDMorbozjUo  aoid . . 

TriniBthyleiiedirarlwKVliu  aoid 
(1 : 1). 

(1:8). 

18-19° 

140-141° 

.  1370 

lft!-1840 

CH.COOB 

E/:-~CH.COOH 
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KormaU. 

N«u«. 

Meltiug 

UoiliDK 

COOH.C.COOH 

(l:lra). 

HrfJ-CH-COOH 

CH.COOH 

iltil:  J). 

cooa.Hc— cn.cooH 

COOH.C.COOH 
C00H.HC-CH.C0OH 

9S-100O 

CH,.CO.CH  -^    ( 

Li^uM.. 

■ 

118-115^ 

' 

,    CH, 

Liquid  . . 

«39-S3B.5« 

CH'.CO.C.COOH 

A 

H,C~CH, 

»cia. 

Liquid. - 

CHi.CO.C.COOH 

A 

HjC— CH, 

Benf  0 jitri  metby  leii«ii»bosy  lie 
ftci.l{l:l). 

H8-H9" 

CH,.CO.C.(  OOH 
A 
HaC^CH.CH, 

Ai-oty  iLWthyl  trimeth.rleueoar- 
boxyii.!ac.i«l(l:2:I), 

Liquid  . . 

CH, 
CHfcCNOH        1 

-CH, 

Benzoyltrimutbyleueoxime  .... 

fw-mo 

^COOH 
OH,Br.CH,.CH 

COOH 

CHfcCO.CH,.CH,.  CH^Br. 

CH^CH,         ^COOH 

C,H..CH,-^'^\COOH 

>~B^olnethy)lUftlonto  Mid 

a>-Bromopi«pfl  pbeoyl  ketone . 

■ 

170-17y 

Ethereal  salts  of  many  of  these  bodies  were  also  prepared  aod  stodjed. 

By  beating  tiydroxylamiDe  and  hydrochloric  acid  with  beosoyltrime- 
thylene,  in  a  scaled  tube,  a  complicated  reaction  seta  in,  yielding  a  deep- 
bloe  solutiou  with  aa  intense  brick-red  flnorescence.  This  solatioii 
proved  to  contain  two  distinct  bases;  that  soluble  in  ether  was  found 
to  have  the  constitution  C3gH,gN,0,.  It  is  easily  eolnble  in  aoetone,  aoi- 
line,  and  nitrobenzene,  more  sparingly  iu  alcohol,  ether,  and  in  beuEene. 
If  the  brownish-red  alcoholic  solution  be  treated  with  ziac  dust  aud 
ammonia,  it  is  reduced  aud  becomes  colorless;  on  agitating  wiUi  air  it 
is  reoxidized.  The  salts  of  this  base  are  eusUy  obtained,  antl  form  deep- 
blue  solutions  with  a  most  magnificent  brick  red  fiooreaceaoa.     The  by- 
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drocliloride  in  a  solid  state  outwardly  resembles  indigo  in  every  respect, 
tuid  Jt«  Bolntion  8how8  ttie  same  absorption  spectrum  as  indigo.  The 
iutemal  ooostitation  of  thie  oomplioated  moleoale  has  not  been  asoer- 
tained. 

The  salts  of  trimetbylenedicarboxylic  acid  (1 :  i )  viCb  ammoniam,  ail- 
Ter,  copper,  barium,  and  lead,  form  well-deflued  crystallized  bodies.  (J. 
(Jh«m.  Soc.  London,  1885,  80.) 

Sj/ntkegea  of  Derivatives  of  Urea  {by  Robert  Behrend). — By  the  action 
of  one  molecule  of  acetic  ether  od  oue  molecule  of  urea  in  alcoholic  so- 
lution, the  author  obtained  ^-otamidocrotouic  ether  in  accordance  with 
the  equation: 

0,Hu,0,+ COTr,H4=C7H,.03N,+ H.O. 

This  body  forms  silky  needles,  melting  at  166°  to  166°  Ci,  iosotable  in 
water,  and  crystallizing  eaeUy  from  alcohol.  With  alcoholic  soda 
Bolutiou  the  salt  G(HTN,0^a  fonns  with  aeimratioo  of  fdoofaol.  This 
sodium  salt,  treated  with  aoida  (even  carbonic  acid  is  active),  yieldsthe 
body  C|HtN,0,,  for  which  the  author  proposes  the  name  metbyluracil,  a 
uame,  however,  not  int«uded  to  indicate  constttotiou.  Methyluraoil 
crystallizes  from  hot  wuter  in  colorless  needles;  it  is  soluble  in  alcohol  and 
insoluble  in  ether.  It  is  decomposed  on  heating  to  270°— 280°,  beoem- 
ing  bluckeueil  and  not  melting.  It  dissolves  easily  in  soda  and  potassa 
solutions,  forming  salts  identical  with  those  of  uramidocrotonic  ether. 
Theoretical  coosideratiuus,  which  we  cannot  here  detail,  lead  the  author 
to  adopt  provisionally  the  tbilowiug  constitutional  formula  for  inetby- 
Imaoil: 

OH, 

NH— C 

^       !' 

GO       OH 

lf=C— OH 

Bromine  acta  on  metbyluracil  in  the  cold  and  yielda  brommetliyl- 
nraef  1  C»HtBf^iO|,  a  body  crystallizing  in  microscopic  prisms.  '^  Bromine 
eonv«rtB  this  into  a  di-brom-compound.  Strong  nitric  acid  converts 
methyloracil  into  a  nitro-componnd,  OsHgNjt^  which,  by  loss  of  cw- 
bonic  aoid,  yields  CiHjNjO,  nitro  uracil.  The  latter  is  reduced  by  tin 
and  hydrochloric  acid  to,  CtHsNjO,,  aniido-uracil ;  and  this  in  turn  by 
oxidation  yields  osy-utacil,  0,HtNiOj,  an  isomer  of  barbituric  acid. 
Amido-oracil  nnitee  with  cyanic  aoid,  forming  hydroxyxauthio,  on  which 
body  the  antbor  cootinuea  his  researches.    (Liebi^  Amtalen-  cozxix,  1.1 

S^tfte$is  of  Cocaine,  tke  Netc  An<g»thetie  (by  W.  Merck). — At  the  chem- 
ical manufactory  of  E.  Merck,  in  Dai  mstadt,  a  quantity  of  a  lye  product 
was  obtained  in  the  extraction  of  cocaine,  whit^  was  sent  for  ezamiua- 
tioD  to  W.  Merck,  in  Kiel.    It  formed  a  colorless,  cryatallisable  body. 
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baviiiK  a  slight'  Hcici  reactiou,  melting  at  lS8-5<^  to  189°,  ami  yielding 
by  decompositioD  benzoic  acid  aiid  t^cgouine.  Merck  recognized  uan 
beoEojlecgoDiu,  or  ecogntne  io  which  one  hydrogeu  atom  ia  replaced 
by  benzoyl,  OtHnNOj — OrHjO.  B;  heating  this  sabstance  with  potM- 
Biam  hydroxide  and  metbyliodide  cocaine  was  obtained : 
BeDEoyl-ecgonine.  CocMue. 

0„Hu^O,+CH,I+KOH  =  C„H„NO,+  H,0+KI. 

The  artificial  prodoct  was  foond  to  have  all  the  properties  of  the 
natural 

Alujost  simultaneously  with  this  result  of  Merck,  the  synthesis  wgg 
accompljslied  by  Scranp,  who  employed  a  mixture  of  benzoyl  ecgonine, 
Bodiummethylate,  and  metbyliodide.  Scraup's  method  yielded,  bov- 
ever,  only  about  4  per  cent,  of  the  theoretical  amount,  while  Herck 
obtained  80  per  cent,  of  the  theoretical  yield.  Subsequently  Merck 
succeeded  in  transforming  ecgooine  itself  directly  into  cocaine  by  heat- 
ing a  mixture  of  metbyliodide,  benzoic  anhydride,  and  anhydtoas  eogo- 
DiDo: 

2C,H,aNO,+(C,HsO).0+2CH,l=C„H„NO*EI+C^wNO,HI+ 
C,H,0,CH> 

By  intfoducing  the  radical  ethyl  a  homologue  of  cocaine  was  ob- 
tained which  the  author  calls  cocfithyline.  Merck  is  oontinning  his 
reseercbes.    iBerichte  d.  ehem.  Gea.,  XTUi,  1694,  2264,  and  3952.) 

The  Fat  or  Wax  obtained  /rom  Cinchona — Researches  on  Bark.—0. 
Hesse  obtains  from  the  Unprea  barku  cupreol,  a  compound  which  in 
all  points  resembles  qnebracbol.    This  body  crystallizes  from  alcohol 
ill  colorless  satiny  leaflets,  which  quickly  become  dull  iu  dry  air.     It  Is 
readily  soluble  in  chloroform,  ether,  and  hot  alcohol;  less  readily  in 
petroleum  ether,  and  cold  alcohol,  and  iu  water,  ammonia,  and  potash- 
lye  not  at  all.    It  melts  at  140<3,  and  at  higher  temperatures  it  vola- 
tilizes, unchanged  in  a  current  of  hydrogen  or  carbonic  acid.    The  soln- 
tiou  iu  chloroform,  when  shaken  with  sulphuric  acid  of  1-76  spirit 
grains,  turns  a  blood  red,  as  do  the  the  chloroform  solutions  of  qnebra- 
cbol, cbolesteriu,  or  phytosterin.    Cincbol  occurs  iu  all  true  cincbooa 
barks,  but  not  in  cnprea  bark.    From  alcohol  it  crystaUises  partly  iu 
long,  almost  acicalar  leaflets,  partly  in  broad  leaves,  and  always  with  I 
molecule  of  water.    It  loses  a  part  of  its  water  at  20°  to  2S/^^  and  the 
rest  at  100°,  or  in  the  desiccator.    Anhydrous  cinchol  melt«  &t  139^  aud 
in  other  respects  bas  the  properties  of  cupreol.    The  author  describeH 
the  acetyl  and  prapiouyl  derivations  of  cupreol.     The  china  bark 
contains,  therefore,  three  isomeric  bodies,  having  the  formula  CmUmU. 
cuprvol,  cinchol,  and  quebraehol ;  all  three  beloug  to  the  cholesterins. 
{ lAtbig'g  Annalm,  OOXXTm,  288.)  I 

Relation  between  Antie^tie  Power  and  Chemieal  OonttUutian  (by  I>r. 
J.  B.  Dnggan.).^The  author  has  made  some  suggestive  experiments  na  • 
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(bie  relfttioD  U>  pave  tbe  way  for  furtber  inve»ti  ^ationH.  The  foUoTiDg 
table  is  a  list  of  tbe  Robstances  whose  restraiDing  inflaence  baa  beeu 
Oetermined  with  approximate  acouraoy,  and  of  (he  amoaots  reqoired  in 
parts  per  10,000  of  the  solotiou : 

OxybmMtus  aeidn,  CeH«(CUOH)(OH). 

PuUId  II1.00IL 

SaUcylio  acid  (1:2) 4 

Oxybenzoic  acid  (1:3)  6 

Paraoxybenzoiu  aeid  (1:4) .       8 

^mola,  CgH,(OH),. 

Phenol,  C^i(OH) 20 

Pyrocatechin  C,H,{OH),  (1 : 2) 20 

Besoroin  GtBt{OH)t  (1:3) 26 

Hydroqainone  C,H4(0H),  (1:4) 30 

Pfrogallol  C«Hi(Oa), 15 

Almhoit,  B0H,{OH). 

Methyl  alcohol  CHj(OH) 300 

Ethyl  alcohol  OA(OH) 600 

Propyl  alcohol  CjH,(Ofl)  oonual , 200 

The  germicide  power  of  formic,  aoetio,  and  propionic  acids  was  also 
t«Ht«d  and  fonnd  to  be  nearly  in  an  inverse  ratio  to  their  acidity.  Fur 
the  peculiar  order  of  the  alcohols  given  io  tbe  above  table  tbe  author 
can  SDggest  no  explanatioQ.    (Am.  Chem.  Jmim.,  Tn,  62.) 

Oceurrence  of  Citric  Aeid  in  Seeds  o/Leffuminous  PlunU  (by  H.  Bitt- 
faaosen). — The  existence  of  citric  acid,  together  with  malic  and  oxalic 
acids,  in  tbe  wed  of  the  yellow  Inpiiie  (Lap.  lutens)  has  already  been 
shown.  Tbe  author  finds  it  also  in  the  seed  of  Vicia  gativa  (retch), 
V.faba  (hog's  beau),  varioos  varieties  of  peas,  and  iii  tbe  white  garden 
besD  (f  h(u«o/us}.  The  powdered  seeds  are  digested  with  water  acidi- 
fied with  hydrochloric  acid,  the  solation  filtered,  neutralized  with  an 
atkali  ne  hydrate,  anil  precipitated  with  lead  acetate.  This  is  saspended 
in  water,  treated  with  sulphuretted  hydrogen,  and  the  citric  acid  gotten 
ill  tbe  Dtnial  way  firom  the  acid  liquid.  The  white  bean  contains  very 
little  citric  acid,  and  peas  contain  less  than  the  other  legnmes  men- 
tiiHied.     (Jour.  /  proJkt.  CAmi.,  xxrc,  367.) 

I*eroentaffeii  of  Alaoholin  Oiderg  and  of  Acetic  Aoid  in  Vinegars  (by  W. 
Frencli  Smith). — This  investigation  was  made  to  determine  the  maxi- 
mam  and  minimum  percentages  of  alcohol  and  acetic  ^id  which  gennine 
apple  jaice  woold  produce..  The  expressed  Juice  of  selected  apples 
was  allowed  to  ferment  slowly  for  two  months  in  a  cellar  at  an  average 
teni[>er»tnre  of  %i^l}.    The  detfirminations  of  alcohol  were  then  made 
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by  tbe  ordiatirj'  method  of  distillatioQ  and  specific  gravity.  Selected 
"  Aaf^ost  Sweets"  gave  9-40  per  cent,  alcohol;  the  same  variety  uf 
averse  qaality  ^ve  605  per  oeot.;  and  imperfeotly  ripe  apples  of 
same  variety  gave  4-80  per  cent.  "  Gmeaiag  "  apples  picked  from  tiie 
trees  gave  4  per  cent,  alcobo).  The  averse  of  eight  experimeots  gftve 
5  per  cent.  %  weight.  Ten  moDths  later  Uie  acidity  and  solid  reoidne  in 
the  samples  was  determined ;  the  former  varied  between  10-1  per  cent 
and  4-40  per  cent.,  and  the  latter  between  2-70  i>er  cent,  and  3-64.  Tbe 
actaal  amonnte  of  avelic  acid  fonnd  are  lower  than  the  alcoholic  pei- 
centages  in  the  original  ciders  demand,  owing  to  imperfect  acetiflcstiiH). 
This  investigation  showH  t^ata  i;ood  cider  should  contain  abont6 
per  cent,  alcohol,  and  a  fair  sample  ought  not  to  fall  below  4  per  cent; 
a  good  cider  vinegar  ought  to  contain  f^om  5-5  of  acetic  aoid  to  7  pei 
cent.     {Joum.  Am.  Ckem.  8oc.,  Vn,  No.  4.) 


Dpring  the  year  1884,  281,000  pounds  of  bromine  were  prodneed  in 
the  United  States,  7,00u,000  pounda  of  borax,  and  1,800  troy  oancee  of 
of  atnminiuui.  (Albert  Williajis,  Jr.  Report  on  Mineral  Beeotuvei 
of  the  United  State*.) 

During  the  year  1883  there  were  maonfactured  in  Germany  148,450 
tons  of  hydrochloric  acid  and  115,500  tons  of  carbonate  of  soda ;  halfof 
the  latter  was  made  by  Solvay's  process.    Daring  the  same  year  tliere      . 
were  mannfactared  in  Knglaod  040,638  tons  of  snlpboric  aeid  (calcu- 
lated as  H1SO4) ;  -129,040  tons  of  soda  ash  (calculated  as  NaiCO,} ;  and      ! 
141,868  toes  of  bleaching  powder.     Dr.  Luiige  thinks  ihe  Leblauc  pro-       | 
cess  and  ammonia  process  for  manufacturing  Koda  will  flourit^i  xide  by 
side,  and  tbe  latter  will  not  displace  the  fanner  nnless  hydroobloric 
aoid  can  be  made  at  the  same  time.    {Chemieehe  Induttrie,  Tii,  78  and 
213.) 

Professor  Hart.  Websky  has  continued  his  reHearehes  00  the  eappoeed 
new  element,  idunium,  contained  in  the  lead  vanadate  of  Cordoba 
(At^ntine  Republic),  bot  has  been  unable  to  establish  the  identic  of 
the  metal  as  a  new  species.  {Siteung^  K.  Akad.,  Wi9%.  Berlin,  feibrumry 
5,1885,jM9e95.] 

The  rare  metal  gallium  has  been  prepared  by  Dr.  L.  Uhrlich  by  an  in- 
dustrial process.  From  80  kilos  of  zinc  blende  lie  obtained  O^  grmmii 
gallium.  The  melting  point  of  1  he  metal  is  30-5°  G.  The  luater  of  gal- 
linm  globules  IS  greater  than  thatof  mercur>'.     {Ckemiker-Zeitttnff.) 

Greville  Williams  flnils  that  zinc  dust  occludes  hydrogen.  A  given 
sample  of  commercial  zinc  dust  coiitaiiu-il  39  times  its  volume  of  faydm- 
gen.  The  experimenter  thinks  tbe  absorbed  gas  whs  originany  derived 
from  waler  aud  show^  the  bearing  of  ihison  the  conclusions  arrived  at 
in  the  case  of  tbe  Ijfiiarto  meteorite.     {Journal  of  6as  Ligkiing.) 

The  dccom|H)sitioii  of  potassium  chlorate  by  heat  has  been  Htadied 
anew  by  Dr.  F.  L.  Teed.    He  finds  that  tlie  eqnataon  commonly  em- 

,,,    tKHwk 
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ployed  [2KCIOa=ECIO«+K01+0s]  ioe»  Dot  trnly  tepneeot  the  liuftH, 
iMM!propoMBtfa«foUo«-JDg:  ]0E01O]=6KClO4+4KGI+3O,.  Theaat^iflr 
cotiflrius  tbe  Mtatemeut  tbat  when  MnO)  is  heated  with  tiie  EGlOi  no 
perohlorate  is  fonaed.  Tbe  phenomena  noted  appear  to  indicate  that  the 
mol(H>nIar  weight  of  tbe  salt  ie  maoh  bigber  than  is  required  by  tlie  fcr- 
mola  KCIO:^    [J.  Chun.  8»e.  Lmd.) 

New  reasons  for  ounsidering  liquid  or  solid  salphnr  trioxide  as  8iO| 
rather  than  SOj  nre  afforded  by  the  resnlte  of  experimeut«  reported  by 
Dr.  K.  Diverfl  and  T.  Sbimidzu  upon  tbe  reactiono  of  pyrosniphurio  aoid 
with  silver,  meruory,  and  copper.  When  freed  carefully  trom  moisture, 
xalphor  trioxide  is  witboat  action  ou  these  metals,  unless  a  litde  sal- 
pfanrie  aoid  be  iM^seot.    The  reaction  with  silver  is  as  follows : 

(SO,)S04+2Ag»  Ag,S04+ SO,. 

{Chem.  Nmca.) 
By  heating  iu  sealed  tubes  glucose  with  strong  ammonia  and  sobse- 
qoent  treatment  with  solvents  C.  Taaret  obtained  two  new  alkaloids, 
which  be  calln,  ntspectively,  a-glncosine  and  ^-glncostnt*.  These  fpim 
volatile  colorless  liquids,  with  »  pecaliar  strong  odor,  the  first  Imiling 
at  136°  and  tbe  second  at  160°.  In  acid  liolution  tbey  are  precipitated 
by  the  usual  reagents  for  alkaloids ;  with  hydrochloric  acid  tbey  form 
hydrochlorates.     [Bull.  soe.  ckim.,  XLIV,  102.) 

Pnrfbssor  Camelley  and  James  Schlerscbmaun  have  investigated  tbe 
ioflaence  of  strain  on  chemical  action.  Working  with  copper  wires  tne 
and  under  strain,  exposed  to  the  action  of  ammonium  chloride,  they 
oome  to  the  conclusion  tbat  strain  exerts  no  perceptible  influence  upoa 
ehemical  action  under  the  conditions  described.     {Ckem.  Xew>,  Lti,  6.) 

The  causes  of  tbe  decrepitations  in  »ampleM  of  so-culled  explosive 
pyrites  hitve  been  studied  by  B.  Blount  and  fomiuUted  as  follows  :  (1) 
Ttte  decrepitations  are  due  to  tbe  presence  of  CO],  together  with  more 
or  less  HtO.  (2)  The  CO,  is  confined  at  high  presHuree  probably  saffl- 
ctent  to  liquefy  it.  {3)  The  nsual  temperature  at  which  tbe  pyrites  be* 
gios  to  decrepitate  is  30°  to  36°  C.    [Ckem.  Jf«w«,  Lit,  7.) 

Tbe  removal  of  microoi^oisms  from  water  forms  the  subject  of  a 
valuable  paper  by  Dr.  Percy  F.  Frankland,  iu  the  (Jkemieal  Newt,  Lil, 

Cbloroehromic  acid  is  prepared,  according  to  H.  Moissan,  by  bringing 
together  gaseous  hydrochloric  acid  and  pure  chromic  anhydride  per- 
fectly tne  from  salphnric  acid.  On  wanning  red  fumes  appear,  which 
eoDdeose  into  cbloroehromic  acid ;  but  a  portion  is  decomposed  by  tbe 
water  formed  at  the  same  time.  Dry  chlorine  does  not  attack  chromic 
aabydride.  Gaseous  bydrobromic  and  hydriodic  aoid  do  not  tbrm  analo- 
gojtm  efarominm  compounds.     ( Bull.  <(«  PAaaoc.  des  tli^vea  tie  M.  Frimy,  2.) 

Cocaine,  tbe  established  aneestbetic,  according  to  G.  Calmels  and  E. 
UossiD,  is  "  methylicbenzometbolethyltctrahydropyridiDe  carbonate." 
[C0)Mp<<*  rendma,  o,  No.  17.)  See  Professor  Odlinf^  Plea  for  Bmpiric 
Sameo,  in  this  report,  under  tbe  bead  "Organic." 
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Beeearchei  on  the  inflneDce  of  bUicod  npon  th«  propertiM  of  cast 
iron,. by  Thomaa  Tomer,  nbow  that,  contrary  to  the  geoerally  accepted 
views -on  this  eabject,  a  snitabte  addition  of  silicoD  to  cast  iron  im- 
proves the  tensiie  atrougth  of  the  metal.  Au  addition,  however, of  more 
than  2.5  per  cent,  causes  deterioration.     {Chem.  Newa,  Lil,  5.) 

Eleven  months'  experience  with  longheaed  glass  beakers  made 
under  De  La  Bastie's  patents  leads  R.  J.  Friswell  to  the  oonclusioo  that 
"  toughened  glass  is  a  complete  failure  in  the  laboratory."  (Chem.  Nom, 
xn,  5.) 

The  adulteration  of  beer  is  discnssed  in  a  paper  by  Prof.  H.  B.  Oorn- 
wall  presented  to  the  American  Public  Health  Association.  The  aver- 
age contents  in  alcohol  of  twelve  beers  was  4.107  per  cent.,  and  of  ex- 
tract, 6-26  per  cent.  Milwaukee  beer  contains  as  high  as  5-35  per  cent, 
of  alcohol. 

The  appnratns  and  process  for  liquefying  oxygen  gas,  employed  by 
Cailletet.  are  figured  and  described  in  the  Journal  de  pkgnqvs,  and  in 
Nature  (xxxii,  5S4),  to  which  we  refer  for  details. 

Chlorine  monoxide  baa  been  studied  anew  by  E.  Oarsarolli-Tburu- 
lackb  and  G.  Scbacherl.  It  forms  a  dark  brown  liqaid,  having  a  yel- 
lowish-brown vapor;  its  density  is  3-0072  at  10-6°  G.  and  726-4'°°',  and 
its  boiling  point  is  ^  G.  at  TST-Oi^™.  Exposed  to  sunlight  it  does  not 
decompose  as  commonly  stated,  and  if  organic  material  be  ezcladed 
it  does  not  explode  in  passing  from  the  liquid  to  the  gaseous  state. 
(Lithi^B  Annalen,  ccxxx,  273.) 

By  distilling  plants  iu  a  fresh  state  with  water,  M.  Maqueiiue  lias  ob- 
tained small  quantities  of  methylic  alcohol,  but  he  has  not  ascertained 
whether  this  body  exists  ready  formed  in  the  plants  or  is  produced  tlor- 
ing  the  distillation.    {Comptes  rendus,  m,  1067.) 

Yaccioiin,  a  bitter  principle  occurring  in  the  cowberry,  diHoovered 
by  Edo  Claassen  in  1870,  ha»  iH-eii  found  by  tbe  same  chemtat  to  be 
identical  with  arbutin,  extracted  from  Arbutna  uva  urai,  Lin. — (^m.  J, 
Pkarm.,  1S86 ) 

Under  the  title  "  The  Sugar  Chemistry  of  the  United  States"  Prof. 
Harvey  W.  Wil«y,  chief  chemist  to  the  Department  of  Agricaltare, 
has  issued  a  valuable  compend,  in  four  parts,  relating  resi>ectiv«>Iy  to 
cane,  beet,  sorghum,  and  maple  sugars.  The  analyses  of  maple  mgar 
are  numerooB,  and  Wb  learn  that  "  there  is  no  method  of  detecting  ttke 
adulteration  of  maple  sugar  with  other  sncroses.  The  temptatifxi  to 
this  udalteration  is  great  because  maple  sugar  commands  nearly  doaUe 
the  price  of  other  sugars.  14'either  chemistry  nor  optics  will  help  to  • 
decision  as  to  adulteration."  A  patented  extract  of  hickory  bark  is 
used  to  give  the  characteristic  Savor  of  maple  sugar  to  glucose  or  oane 
sirups. 

Tlu-  second  annual  meeting  of  the  Association  of  Official  A^ricolta- 
ral  bheinists  was  held  September  1  and  2  at  Washington,  J>.  C.  In 
tbe  absence  of  Professor  Johnson  the  chair  was  tolten  by  tlie  vioe. 
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pieeideDt,  Prof  H.  C.  I7hite.  The  "  Proceedings,"  pnbtished  by  the 
Departmeot  of  Agriculture  as  Bulletin  No.  7,  of  the  Divisioa  of  Ohem- 
istry,  will  be  found  invalaablo  to  all  analytical  cbemiata. 

The  chemical  section  of  the  American  ABSociatiou  for  the  Adrance- 
ment  of  Science  met  in  August  at  Ann  Arlwr.  The  chairman  of  the 
flection,  Prof.  WUliam  Bipley  Nichols,  addressed  the  members  on 
"Chemistry  in  the  Service  of  Public  Health."  The  address  will  be 
found  in  the  "  Proceedings"  of  the  aasociation,  vol.  xxnv. 

Tbe  Institate  of  Gbemi»try  (England)  has  undergone  a  transforma- 
tion. Originally  founded  in  October,  1877,  with  a  membership  of  150, 
it  grew  to  embrace  over  400  fellows.  0-]  the  30tb  of  Jnne,  1886,  it 
MMed  to  have  an  ofQcial  existence,  bu..  meanwhile,  on  the  13th  of 
June,  1885,  another  organization  was  perfected  under  the  title  "Insti- 
tate of  Chemistry  of  Great  Britain  and  Ireland,"  and  the  ofBcera  of  the 
original  society  became  officers  of  the  new  onei  The  new  institute  has 
secured  a  royal  charter  and  haa  public  duties  and  privileges  accorded 
it,  becoming  a  professional  body  officially  known  to  Government.  Dr. 
Odling,  the  president,  gave  bis  address  November  6, 1885.  (See  OA«in- 
icat  XetM,  lit,  243.)  Dr.  Udling's  address  is  severely  criticised  by  an 
anonymous  writer  in  Nature  (sxsiil,  73),  who  protests  strongly  against 
tbe  commercial  aspect  of  the  views  enunciated.  He  says:  "The  spirit 
[of  the  address]  is  an  alien  spirit,  repugnant  to  students  of  pore  science 
in  this  country." 

A  biography  of  the  late  Dr.  Robert  Angus  Smith  was  read  at  tbe 
aDDual  general  meeting  of  the  Manchester  Literary  and  Philosophical 
Society  held  April  21,  by  Dr.  B.  Scbunck.  It  will  be  foand  in  Ghem. 
Newt,  LI,  293. 

Prof.  Eilward  Divers,  of  the  Imperial  College  of  Engineering,  Tokio, 
met  with  a  serious  accident  which  threatened  tlie  loss  of  an  eye.  In  at- 
tempting to  remove  tbe  stopper  of  a  bottle  containing  phosphorus  tri> 
cUoride  he  gently  warmed  tbe  neck,  when  the  bottle  exploded  violentlyi 
and  projected  glass  into  one  eye.  Dr.  Divers  supposes  moistore  bad 
entered  the  bottle  and  formed  hydrochloric  acid,  thus  prodacing  gas 
under  tension. 

On  Monday,  August  1,  1885,  Prof  Michel  Eugene  Ghevrenl  entered 

npou  bis  one  hundredth  year.    Apart  from  the  fact  that  among  men 

vhoee  lives  have  tteen  devoted  to  active  scientific  research  no  one  has 

before  attained  sogreat  an  age,  Cbevreul  stands  conspicuous  for  the  vast 

tunoQDt  of  work  he  has  done,  and  for  the  great  jtractical  effect  his  work 

has  ba<l  on  the  indastrtes  of  the  world.    His  researches  on  "les  corps 

gras,"  begun  in  1813,  continued  until  1823,  when  they  appeared  in  a 

volume  dedicated  to  Tauquelin,  his  teacher.     His  researches  on  color 

I   occupy  tbe  whole  of  volume  xxxiii  of  the  Mimoirs  of  the  Institat.     It 

I  has  oflez)  been  remarked,  it  is  difficult  to  realize  that  the  Ohevreul  of 

*'corpe  gtrsta"  fame  and  the  Chevreul  who  wrote  on  colors  are  one  and 

I  the  saine  man.'  (Condensed  from  Nature,  xxxn,  425.) 
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Mittbeilangen  aas  der  anitlicbeD  Lebensmittel  UDtersucbUDgH-Austalt  nod  obemischeu 
TersDchsetation  zn  Wiesbaden,  liber  die  geecbafllicho  uod  wiuienBcbarrlicbe  Tha- 
tigkeit  in  dem  Betriebqjahio  l883-'84.    Heraasgegeluin  von  Dr.  Scbmitt.     Berlin, 

1885.  8vo. 

MossELiSB,  M. — L'  ombrn  piimatiecla  o  sorgo  znocberino  del  Minnesota.    Seconds 

edtzione.    Montova,  1S84. 
MORcn,  J.  O. — Handbuch  der  Cbemigrapbie  und  Pbotochemigmpfaie.     Nnch  eigeneo 

Erfabmngen  bearbeitet.     DUsseldorf,  1886. 
MocTuR,  J. — La  tbonnodynamiriae.    Paria,  1885.    Svo. 
MCllbb,  AiWLr. — Ueber  einigo  laooitroaoeuuren.    ZDricb,  1885. 
HUMOZ  DB  Luna,  R.  T.—Tratadodequfmica  general  7 desoriptiva.    5,  edie.  correg.  y 

aometit.    Madrid,  1885.    4to. 
UOBAIO,  G. — Hozioni  alementari  di  analiai  cbimica  qualitativa  delle  aoatanze  minerali. 

Caserta,  It«4.    8vo. 
Tfif  nariTT,  L.  F.,  och  O.  Pettkrsson. — Bestiimning  of  cblortteryUiomgaseosegeDtlige 

Tlgt.     Stockholm,  18&1.    Svo. 
SoxDitASn.  Eduakd.— Ein  Boitnig  znr  Keootnise  der  SSore-Nitrite.    Berlin,  1885. 
Oni«B,  J. — Analyse  obimiqne  des  gas.    Paris,  1884.    Svo, 
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OerWAtJ),  W.— Id  8acli«D   der  modprneii  Cheniie.     Offener  Brief  bd  Hemi  Allir«r)it 

lUa.     Riga,  1844. 
Paui,  B.— OniDd]-i88  der  qualit&tiveu  ond  qtiaatitatlv«D  chemiBohen  Analjeo  Deb«t 

einet  G<^D«Tal-Tnbe1le  der  wlchtigntDD  Planzen-AlkKloIde  nnd  eitier  Speotraltarr). 

Leipzig,  1885.    8vo. 
Pawlow,  0  — Ueber  Telriofiiare  nod  dnren  Uomologe.     [St.  PetenbiiTg],  ISM.   nvo. 
Pbike,  Guoro.— Ueber  einige  DetivaM  de«  ZimmMldebyds.     B«rliD,  1686.     8to. 
Pbtrr,  Arnold.— Zur  KeDntoiBH  dor  Thiopbeugmppe.     ZUricb,  ie8G. 
Pfeiffbr,  E.,Diid  W.  VOM  Besiz. — Ueberilie  electrische LeitaugBriihlgkeit  desmboo- 

iQten  AlcohuU.     MUncben,  1885.     Bva. 
PiSANi,  F.— Traits  pratiqne  d'analyM  cbimiqne  qualitative  et  qnantitatiTr,    3.  MIL 

'  angmentte  d'an  traits  d'auatjoe  aa  chalameaD.    Paria,  1686.     8vo. 
Procter,  H.  R. — A  Text-book  of  Tanning.     A  treatise  on  tbe  ooQTeraion  of  akin* 

into  leather,  both  practicBl  nnd  theoretioftl.     London,  166S. 
Prcnier,  L.— TablesDX  d'aDAlyee  qnalilatiTo.    Paris,  I88C.    Sro. 
QnRBNKVTLLB,  M.  Gzo. — Nen«  Metboden  tor  Reetimmnsg  der  BeatandtbeU«  der  Hilcb 

nod  ihrer  Verfulacbongen.     D«Dlaob  von  Tict.  Otitaamayer.    Neobnrg,  a.  D., 

1885,    Hto. 
Rahmblsbrro,  C.  F— Leitfaden  ffir  di<>  qaalitatiTS  cbemiache  Analyaa.    7.  Anfl. 

Berlin,  1885.     Svo. 
B«ooeil  dea  tr&Tanz  obimiqnea  dee  Paya'Baa.    Par  W.  A.  tad  Dorp,  A.  P.  M.  Frso- 

ohimout,  S.  Hoogeweitf,  £.  Mulder  et  A.  C  Ondemans,  Jr.    Tome  III.    Lride, 

1685.    avo. 
BxDDiE,  C. — Ueber  daa  Verbalten  des  ADhydroacetometapacatolnylendiaiaius  gcgen 

Brom  and  gegen  Salpetera&DTe.     OottiDgen,  1885.    8to. 
RiGHARZ,  F.— Die  Bildnng  von  Oeod,  WasBentoffbapeioxyd  nod  DebenohwefelaSon 

bei  die  Electrolyte  verdlti)Dt«r  Schwefelsiliire.     Berlin,  1684.    8to. 
RiCHTBR,  M.  M. — Tabellen  der  KahlenetoffverbiDdungen  DMh  deivn  empiriacber  Zn- 

earonieDaetEnng  geordnet.    Berlin,  1665.    8vo. 
BiCBTER,  H. — Ueber  die  nonnalen  Propyinnpbtbaline  nnd  die  bia  benie  bek»iu>uai 

Naphtbalinderivate.    Fniibarg,  1884.    8ro. 
RiCBTER,  V.  VON.— Cbemie  der  KohleDetaffverbtDdangen,  Oder  orgwiiaobe  Cbcmue. 

4.  Aafl.    Bonn,  1686. 
RiGHTER,  v.  Tos, — Tfattato  di  cfaimicainorganioa.    Tradottoe  corredato  di  note  e  di 

nn  appendice  dal'  A.  Piceini.     Torino,  1885.    8vo. 
RiEse,  K. — Ueber  einige  Abkommlinge  dee  RyanathinB.     LeipxiK,  168b.     8vo. 
Ripper,  W.— Practical  Cbemiatry.    With  ootea  and  qneetiona  on  tbeoTeCie«]  oheaa- 

istry.    Second  edition.    LoDdon,  1685.    6to. 
RivikRB,  A.  et  C— Traits  de  manipnlatione  de  ohimle.    Paria,  1885.    2  vols.     tStaa. 
ROHBN,  C.—Bteicberei,  Farberel  nnd  Appretnr  der  Baomwoll   and  Leinen-^Vmarm. 

Berlin,  1885.     8to. 
ROTSE,  C— Ueber  die  Entdecknng  vnn  Elementen.     Wien,  1884.    8to. 
Rudolf,  E. — Die  geaammte  Indigo- KUpenblanFlirberei.BweTTage- nnd  AetE-I>niok- 

erei  (Blaadnick)  anf  Baumwolle  nnd  Leinen.     Ane  den  Jabr^ogen    I87S-18^ 

der  Fiirberei-UnBter-Zeitnng  gesammelt.     I^ipiig,  1885.    6vo. 
RORTZ,  O. — Anleitung  znr  PrtlfuDg  von  Trinkwasser  nnd  Waaser  an   teoluii«eb««> 

Zwecken.    2.  AnSage.    Neawied.     1685.    8vo. 
Sabatier,  p.— La  Ehimie  da  zinc,  dn  cadminm,  et  do  tballinm.     Paria,  186&.      9wn. 
Sacbb,  F.,  I-e  DOCTB,  et  A.  Rabtmakckers. — Revne  nniTeraelle  dea  proyi^  da  \^ 

fabrication  du  Sucre  pour  ranD£eI883-'84.     Vol.1.     Paria,  1885.    8ro. 
Sbbuo,  E.— Zor  KeontniaB  der  gecblorten  Tolnole  nnd  ibrer  Dtaivate.      P^«ib«UK 

1885.     8vo. 
SuDAL,  A.— Studien  fiber  die  Daratellnng,  ZnaammeoaetiDng  nnd  EigeiMoli^t^  j,^ 

Sennita  [Cathartomannital.    Dorpat,  1884.    8ro. 


DigiLizedbyGoOglc 


OHEUSTBT.  ^83 

abodijutTiens  kemuk-toknieke  Centrslblad  tot  Dknmvk,  Svarige,  Hurge  og  HuImhI. 

^•benbaTu.    Aug.  IT,  IBBB.    Bnt. 
3CB1ZCLKB,  C— Die  Technologie  der  Kette  ODd  0«leder  Foaailleo  (HfosnlSle),  «owU 

der  Harzolc  uad  8cbiiiieTinitt«l.     Leipzig,  1S85.    8to. 
SCBASDLKR,  C— Enizer  .Abriw  dor  CbomJe  der  KahleniraBMrstoffe.     Zugleioh  eiu 

Bepelitorinm  fllr  Stndirende  and  praotlaobe  Cheoiiker,  Tecliniker,  Apotbeker 

u.  8.  n.  Leipzig,  1B6B.     6to. 
SCHAETSK,  Tb. — Ueber  ilie  Bt»dentDng  der  Alcbemie.     Bremen,  18B5.     4to. 
SCBinr,  F.—DegU  equivalent!  eAplllari  del  oorpi  Bempllci.     Boma,  1885.     4to. 
Schiller- WbcubLlUI,  Max. — Ueber  die  Syutbeae  einei  AnilidobrenzweiniBDre  (a- 

Uetlij'l-it-aDitidobemsteinsiiiirs)  nnd'diiren  Derlvate.     Berlin,  18t)&. 
SCBiLLmo,  E. — Ueber  Cafieinmelhjlhydrozjd,  eiu  Beltr«g  tor  Kenntnieede*  Cifibina. 

I'reibttrg,  IHSl.    8vo. 
BcHUCHTiMO,  H. — CbemiBcbe  TetBOabe  einfjkobatar  Ait.    8.  Anfl.  bearbeitet  von  A. 

Wilke.      Kiel,  1S85.    evo. 
liCHLOKSINO,  Ta.— ContributioD  ft  I'dtnde  de  lacbimie  ftgrioole.     Paiis,  1885.    Svo. 
;  £. — Aoleitung  znr  qnalltativeo  Analyw.     S.   Anil.    Halle,  18tl5.    Uvo. 
r,  O. — Znr  EenntDiae  der  Napbtbol-^-disnlfonBaure  and  ihrer  Derivale.    Frei' 

bntg,  1884.     Bvo. 
ScaoRLKMMSB,  C. — Origine  et  d^veloppemeot  de  la  obimJe  orguiiqne.     Tradnit  de 

I'anglois  par  A.  Claparfede.    Paris,  1885.    13mo. 
ScHoTTLilNDKR,  P. — Ueber  das  Salpeteiaanre-GloldnitTat  nnd  einlge  noue  Derivate 

denelben.    WUrzburg,  1»84.    8vo. 
ScHKADER,  L. — Uebet  Isopropylderivate  des  PyridiDH  imd  Bedoctionsprodaote  des- 

selben.     Kiel,  1885.     Svo. 
ScmtoxDBB,  Q.  und  J.  von.— Wandtateln  fBr  den  Unterriobt  in  der  allgemeineo 

Chemie  and  cbemiHcbeii  Teubnologie.     Liefemog  3.     Kaseel,  188S.     fol. 
ScHOcBmB,  G.— Ueber  die  Einwirkaug  von  Cbromoijcblorid  anf  Cymol  nnd  Ortho- 

nitiotolaol.     Brealan,  1665.     Sro. 
Scu OTUtMBKBOER,  P, — Traits  de  cbi>iiie  gdn^rsle  compTenaDt  lea  ptincipalM  appli- 

catioaa  de  la  cbimie  aax  acienceH  biologiqaea  et  nax  arts  iadnstriela.     2.  Mition. 

Tome  n.     Paris,  1885.    &ro.    631  pp. 
ScuwaiTZEB,   H.— Cblorkresale  und  ibre  Oxidationsproducte  nittelst  Cbromsaare. 

Preibnrg,  1864.    8vo. 
SCBWErtZBR,  W.— Ueber   elnige   Derivate  dea  Alphanapbtbylaminee.     Freiburg, 

1884.     8va. 
Smoif,  8.  E. — Ueber  MonozyantbtBcfalnon  and  einige   seiner  Derivate.     Freibarg, 

1884.   e™. 

SMJton,  W.— Hannal  of  Cbemialry.    Londuu,  1885.    8to. 

Smtthibb,  J.  K.— Problems  of  the  Motions  of  Atoms.     London,  18%.     4to. 

8oi>Eit,  Hnoo  VON. — Ueber  Tripbenylpboephin  nnd  eiuige  Derivate  deasejben.  Leip- 
zig: KendnitE,  1885. 

SpvLBBBRQ,  £titiAItD. — Weit«re  UntersiiobUDgen  fiber  a-Aetbyliden-ValerolaotOD. 
Wttrzbui^,  18B4. 

SFVmo  et  WiNeslNOES. — De  Paction  da  chlore  sai  les  combiDaisons  enlfoniqnea  et 
•mr  lea  oxysblfates  orgaoiquee.     Lidge,  1884.    8to. 

9TADLBK,  Orro. — Zur  Kennlniss  der  Uarcaptanu.     Nitrirnng  desTblopheos.    ZUridb, 

ttas. 

{^TASniEB,  Karl. — Cbemioal  Problems,  translated  fhiin  the  second  Gannan  edittoa  by 

ff .  S.  Hoekinson.    Pbiladelpbia,  1886. 
ttTKOKLTTZ,  P. — Ueber  die  Bednctiooeprodnote  dee  CbiDoIin-Aetbylbromlda.    Frei- 

boig,  1884.    8to. 
*yyTj-ajiR,  A.  VON. — Ueber  die  EntdeckanguadDaratellangdesSalvadorin,  eineanenan 
Gljkaaida.     Ben,  1686.    Svo. 


DigiLizedbyGoOglc 


^84  SCIEin'IPIC  BEOORD  FOB  1880. 

SracKOBiDaB,  H.  E.— Deber  dle>  aD*1;tiMheii  BeatimmuDgen  ilea  Zuokon  der  IUIm' 

mittelst  filUrer  ond  elnes  oeo  oonstruirtou  Appuatcs.    Oatdngea,  18S5.    Sto. 
Stohm ANN,  P. — Huidbnch  dar  ZDokerfalirikfttioii.  2.  umgearbeitete  AuBsge.  Btrtiv,  ' 

18B5.    8vo. 
STOmt,  K.— Ueber  die  B.vdrDpftrafumiiTeSnre.    Kiel,  18^  ,Hvo. 
Srioncti,  v.— UikroakoplBke  og  kemieke  UoderaSgclaer  over  SmSnUnnelBen  ml 

ECjwrnuiKeu  sunt  Smorteta  fjslke  og  kemiake  SAmmeiuattiing.     KjfbealwTii, 

1855.    Bvo. 
Stkxcker,  a.,  Aim  3.  Wuucekus.— Organic  Cbunutry.     TrMulaled   Mid  ediUd 

*ltb  extensive  additioiu  b^W.  B.  Hodgkinaonuid  A.  J.  Onenkw*;.    SdedlUin. 

London,  188S.    Hvo.    803  pp. 
SupptemoDto  Bnooale  Allkenciolopedift  di  ohimick  wientifloaed  iadiifltrlKl«  diretto  lUI 

Iciiio  Oiikreacbi.    Anno  priuio.     Torlao  (Deoember),  1864. 
TtfPEUna,  H.— Anleitnog  m  chemiach-diagnMitisohen  DDtenuohaiigenam  Knoken- 

liette.     Hllncbea,  lHe5.     16mo. 
TeohnlMlie*  CentralbUtt.     Bd.  UI.     Halle,  1885.    4U>. 
TeolmUoh-ehemiscbe*  Jabrbnch,  1883-1884.     Ein  Beriobt  flber  die  Portachritlw  aaf 

dem  aebiet«  der  cboniiKtaen  Tocbnolugie  too  Mitte  1b83  bis  Mitle  ltM4.    Her- 

auBgegebeo  von  K.  Biedermaun.    TI.  Jabigaog.    Berlin,  18d&.    Svo. 
ThaiJs,  B. — fior  le  tpuotre  du  (er,  obtvnu  ft  I'alde  de  I'aro  ^lectriqne.     Upeal,  IMJ. 

410. 
TbomA>n,  T.— LnrelMg  i  norgoniak  Cbemi.    3.  Uitg.    ]^#1>eQliaTD,  18%.    8vo. 
Tillman,  Saubki.  E.— Piiooiplea  of  Cbemicsl  Pbiloaopby.    [Weet  Point,  N.  T.] 

[1885.]    lamo.  I 

Trimble,  Hknrt.— Practical  and  Aoatytioal  Chemyrtry,  being  a  oompletr  oonne  in 

cbemioal  analyaiB.    Philadelptaia,  188r>.    Bvo. 
Troost,  L. — Pr£«ia  de  chimie.    lo*  ^it.    Pnria,  1865.    ISmo.  | 

CXBAIH  eC  St.  MkUNIER.— L»  cbimie  da  charbon  de  boia,  dn  noir  de  fant6e  ft  4e« 

combnatiblea  inin^raux.     Paris,  1885.     Bvo. 
TjBKcn,  Fkikdricb-— Itlnerarium  dnrcbdie  tbeoretiselieEutwioklDDgagesohiobtodar 

Lehre  VOD  der  obeniiacben  Beactionsgeecbmiudigkeit.     Berlin,  1885. 
VoOBL,  A.— Znr  Chininprllfnng.     [MilncbenJ,  1805.     6vo.  ' 

TolOT,  B.->trebeT die  durcb  Oxydation  von  ^CoUidin  erhaltane  Bynunetrisoho  I^ri-      I 

dintrioaiboM&iro.    Leipzig,  1884.    8vo. 
VoiT,  C.  VON.— Nekrologe  anf  J.  Q.  von  Jolly,  J.  B.  Doiuas,  A.  Wnrti,  H.  Kalb«,  B.      ' 

A  Bmitb  niid  aniierer.     Mtlncben,  1835.    8to. 
VOLZ,  O.— BeltrBge  zuc  Eenntniaa  der  Naphthol-^-moaoeulfonalHira.     FrAibarg,  US. 

8vo. 
Waonkb,  a.— Lebrbucbder  aDorgaiiiacheii  Chemie.    Mttnoben,  1885.    Svo. 
Warbubo,  E.— Oeber  die  Elektrolyse  dee  feat«D  Olaaes.    Preibwg,  1861.     8vo. 
Wati,  a.— Tbti  Art  of  Soap-makiog ;  a  prnotical  bandbook  of  the  manol^tttT*  of    I 

bard  and  Botl  Boaps.    2d  edition.     London,  1885.    8vo.  | 

Wbluhoton,  Ch.— Ueber  die  Einwirknng  den  Forualdebyda  anf  verscbiAdiMM  Mg»- 
Discbe  Amine,  eowiu  die  Darstellnng  einiger  eanreo  aTomatiecben  Sniphata.     Got- 
tingen,  ISSo.    8vo. 
VU.TZ,   E.'Ueber  einige  Abkommlinge  der   Cblor-nilrobeiuale.     FreiboTK,   IHM. 

8vo. 
WiSZUK,  C— Ueber  eioige  Dnrivate  del  Napbtboebinona.     Frnbnrg,  1HR5.      tivo.         I 
WiuiAMB.  W.  U.— The  Cbetaistry  of  Cookery.    Loudon,  18tt5.    8vo.  i 

WiTTWEtt,  W.  C— Oraodzlige  der  Holeoulor-Pbysik  nnd  der  inatbeinaU*ohen  Ctieai*.  ' 
BWttgart,  1885.    Bvo. 

WuxftUiD  F.— OnindiUge  der  Cbamie  nacb  IndoktJver  Metbode.    Hildesh«iu.  1»>S 

flni8J.T.-0eberBntriji«l»rd»>o>et»l»w»"aodia»iudotoluol.  Goitiu|^n,  t»«.  hvo 
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WiHKLCB,C.— Handbook  of  TeobniaiilOaaAnalyau.  Contaialng  oonoiM  InBtmctionB 
for  c&rryiiiK  out  gta  afitklytical  methoda  of  proved  utility.  Translated,  with  ad- 
ditions, by  Q.  Lnnge.     LondOD,  1685.     8vo. 

W1BUCKITD8,  WiLHiLM.— Uebor  dioEltiwirhDngTan  CyankaliDm  »nf Pbtolide.  Wttri. 
burg,  I8H1. 

WusKB,  Lieot.  JoHK  P. — Butory  of  Chemistr;.  Coarae  of  scieucos  applied  to  mili- 
tary art.     U.  S.  Artillery  Sobool,  Fort  MoDrD«,  Ta.,  1685.    square  dvo. 

WoLVr,  H. — Die  Beizeu,  Uir«  Datatellunx,  PrttfiiDK  nnd  Anweodong.  Wien;  18l£.. 
Svo. 

WoLVF,  L. — Applied  Medical  Cbemiitry.  A  raanaal  for  Btndents  and  practitioners  of 
medicine.    Philadelphia.    Sra. 

WosULEY,  Ta.  O.— Micro-Cbemietry  of  Poisooa,  including  their  pby Biological,  patho- 
logical, and  legal  relations.  With  ad  appendix  on  tbe  detection  and  microscopic 
discrimi nation  of  tbe  blood.  New  edition,  r^rlsed  and  enlarged.  Philadelphia, 
les,.    8to. 

Wroblp.wski,  SiaiSHOKD  DK.— Comment  I'air  a  6t6  UqniM;  rAponee ft  Tartiole  de  H. 
J.  Jnmin.     Paris,  13SS. 

WboblSWUSI,  Sioismonii  von.— Ueber  den  Gebraoch  des  sledenden  Sauirstoffs,  Koh- 
lonoxy<ls  sonie  der  atmosphSriechen  Lnft  als  ESltemittel.    Wien,  1885,    Sro. 

WuLF,  Pacl.— Beilritgu  zar  RenntniM  der  &actloiiirI«n  Destination.    Berlin,  188&. 

WuRTZ,  A.— Intmduution  h  I'^tode  de  la  cbimie.    Paris,  1B85.    Bvo. 

Wdrtz —(^RiESEi.— Notice  sor  hi  vie  et  lea  travaax  de  Charles  Adolphe  Watts. 
Paris,  less.    8vo. 

ZiHGSBLB,  U.— Kemian  alkeM.    Porvooia,  1886. 


NECROLOOT  OF  CHEMISTS:  188S. 

TbomuAndbkwb,  bom  December  19, 1813.  at  Belfast;  died  November,  ia8S.     He  held 
the  vice-presidency  of  Queen's  College  in  Bel&Mt,  and  was  profewor  of  cbemiatry 
in  the  same  iustitntion.    His  original  researches,  chiedy  in  physical  chemistry, 
werv  nnmerons  and  vslnable. 
Ecw.  H.  VON  Baumb&ukr,  died  January  18, 1885,  at  Leyden.     He  was  born  Septem- 
IwT  IH,  I8S0,  and  for  muoy  years  was  professor  of  chemistry  and  pharmacy  at 
Amsterdam.    He  held  also  the  office  of  perpetnal  aeoretary  of  the  Netherland 
Society  of  Sciences  at  Harlem. 
E.  O.  Brown,  died  December  5,  inas.    He  wae  one  of  tbe  ohemista  in  tbe  Boyal 
Aisenal,  Woolwich,  nnder  Sir  F.  Abel.    Hie  knowledge  of  the  chemislry  of  ox- 
plosiyes  is  said  to  have  been  unsurpassed. 
Abxhur  CaUi<,  died  in  Jannary,  1885.     He  was  instmctot  in  chemistry  at  tbe  Uni- 

vereity  of  ZUricb. 
JOBM  CSBiSTOPasB Drafkb, bom  March 31, 1835;  died  December 20,  I88A.     Heboid 
cbaira  of  chemistry  and  of  natural  history  in  New  York  colleges,  and  publisbed 
•eireral  textbooks  on  physiology  and  chemistry.     His  original  researches  were 
oliiefly  in  th«  domain  of  medical  chemistry. 
HSBM.ANN  TON  Prbuno,  vice-preddent  of  the  Oermnn  Chemical  Society,  died  July 
I,  18)6.     He  was  born  June  9,  1812,  in  Lilbeok.     In  both  rpseorcb  and  Uterary 
«rork  Fehllng  has  left  an  enviable  record. 
FuMifMBiC  FutLD,  one  of  the  original  membere  of  the  London  Chemical  Siicicly,  died 
April  3,  1885.    He  was  aothority  on  South  American  mineralogy,  mining,  and 
)D«>tsllnrgy,  having  resTded  in  Chill  for  many  years.     Bis  menfoirs  ou  different 
InmAChes  of  chemistry  are  flfty-Ave  in  nnmber. 
itinyT  FiTZ,  of  Htrasaburg,  died  May  11, 1885.    He  woe  one  of  the  pioneers  in  in- 
vc«ti£atiiig  theehangca  in  organic  bodies  effected  by  microscopic  pt^inta. 
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Waltkb  Fuqht,  boni  JftDoar;  itl,  1841 ;  itted  November  4,  1S85.  Dr.  Flight  mifot 
nuny  yetus  MaiaUuit  in  the  miDenilogical  department  of  tlie  Britisb  Uiueiui. 
Be  publUbed  mau;  valuable  |Hipeni  on  the  ubenxiciU  compoaicion  of  mettoriln, 
and  of  tbe  occladed  gMM  contained  in  tbem.     For  a  foUet  biograpb;,  see  Halwrt, 

Phiupp  Obeipv,  member  of  the  Oeraum  Ctiemical  Society,  died  September  IT,  VSb. 

Otto  Mshdius,  of  Ziefcelhansen,  diedUarohSl,  1865.  He  was  the  author  of  tbe  mil- 
known  "  Mendius'  Beoctjon,"  fur  conTertinfC  nitrites  into  ptimary  aminee. 

Hkbuann  ROmkr,  bom  October  31,  1848,  at  Hahlen,  In  Silesia ;  died  in  Beriin,  Ju. 
nary  27,  I8S5.    He  was  instmctor  in  the  Teobnical  School  at  Berlin. 

Bbkjakih  SlLLLUAN,  bom  December  4,  1816;  died  Jsnaaiy  M,  lg85.  He  was  ODsof 
the  fonnden  of  tbn  Sheffield  Scientific  School,  and  profewoc  of  chemiatry  in  th« 
Tale  Uedicnl  School,     For  a  fall  biography,  aeeAntriean  Jouraal  of  Settitet. 

AURID  Tbibk,  died  November  U6  at  the  a^  of  forty-sis.  His  neearohes  in  oonjiiac- 
tion  with  Dr.  GlodBtone  have  l>aeii  nnmerons  and  important, 

WU.TBB  Weldon,  born  October  31,  lB3ii;  died  September  31,  1885,  at  hie  reaideuce 
in  Surrey.  He  was  a  moat  auccessfal  technical  chemiet,  the  author  of  the  well- 
known  "Weldon  prooess"  for  regeueruting  tbe  MnOi  naed  in  the  pteparat^on  of 
ohIoTine.     Kor  fuller  notioe,  see  Chtm.  Nem,  ui,  176. 

moROB  Win,  of  Booen,  died  June  17, 1885,  aged  48  years.  He  made  important  con- 
tributiooe  to  the  chemistry  of  celloioee. 

QntTAV  WmtSER,  director  of  the  Ttolmitiihe  SItaU-LdurantUthat  in  Chemniu,  died 
September  S0|  188S.    He  waa  a  member  of  tbe  Gcrawn  Ohemioal  Society. 
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MINERALOGY. 


By  Prof.  Edwabd  S.  Dahjl, 

Tal*  Colltgtt,  New  Bavin,  Comm. 


OEKERAI.  WORKS  ON  HIMEBALOGT. 


The  list  of  mi  oera logical  works  published  io  1885  iuclades  a  new 
tMlitiou  of  Naumaon's  EUmenfe  der  Mineralogie.  *  This  is  the  twelfth 
edition  of  the  work,  and,  like  the  t^nth,  issued  io  1877,  and  the  eleventli, 
in  1S81,  has  been  eiliteil  by  Pi-ofeasor  Zirkel,  of  Leipzig.  It  iDclndestbe 
nnineroas  additiODs  of  the  pant  four  years,  and  since  then  the  whole 
matter  has  been  thoroughly'  worked  over.  While  not  aiming  at  ezbaust- 
tve  completeness,  it  yet  gives  much  more  than  any  other  treatise  iu 
the  German  language,  and  is  »  decided  advance  upon  previous  editions 
of  die  work.  The  Lehrhuchder  Mineralogie  of  Tschermak,  the  flist  edi- 
tion of  which  was  noticed  in  the  report  for  1883,  has  appeared  iu  a  sec- 
ond edition,  with  some  minor  additions  and  corrections.  Increased 
acquaintance  with  the  work  brings  a  higher  appreciation  of  its  excel- 
lence, more  especially  as  regards  its  treatment  of  subjects  in  physical 
mineralogy.  The  veteran  Bussian  mineralogist,  y.  v.  Eokscharow,  cou- 
tinaes  bia  labors  with  unremitting  activity.  The  product  of  the  past 
year  is  an  additional  portion  of  the  ninth  volume  of  the  MateriaHen  zitr 
Mineralogie  Ruaglande,  covering  pages  81  to  272,  and  giving  a  general 
description  of  the  species  turquois,  and  supplementary  chapters  on 
tf>paz,  vesuvianite,  nephelitCi  ortboclase  (sanidine)  and  liDarit«. 

A.  new  edition  of  Qrotb^B  PkyaikalischeKrystaUograpkiehaa  been  pub- 
liahed,  with  a  very  targe  amount  of  new  matter,  increasing  the  size  of 
Uie  Tolame  nearly  one-half.  The  additions  are  largely  iu  the  chapters 
devoted  to  the  methods  and  instrumeuts  employed  iu  tlie  study  of  the 
pbysicid  characters  of  minerals,  which  are  treated  with  a  fullness  that 
leaves  nothing  to  be  tiesired.  The  work  is  comprehensive  throaghont 
auil  onlytobecompared  with  Mallard's  Traitfde  (7mfaIIo(^cp/(ie,  noticed 
til  tbe  report  for  1884',  which,  however,  occupies  a  somewhat  different 
Bel<l-  Bosenbuscb  has  completed  a  uewedition  of  hi»  invaluable  Mikro- 
akitpiifche  Phyaiographie  der  petrographisck  wiehUgen  Uineralitn,  largely 
uiureawd  iu  size  and  improved  in  every  way.  The  work  is  uuiivalled 
'  yttr  fall  title*  of  fforks  Dtentioned,  see  ihe  BibltOKrapby  at  t.he  oIom  ol'  tlio  obapUr, 
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The  author  also  discusses  at  length  the  optical  cotistaut-s  <>!'  tht;  sjx-' 
cies.  Two  plates  of  figures  show  the  various  babitH  of  the  crystals 
Some  of  the  tabular  forms  are  strikingly  like  the  crystals  recently  ob- 
tained in  some  abundance  at  Franklin  Furnace,  Nenr  Jersey  (variety 
fowlerite). 

Penfield  bas  described  crystals  of  tiemannite  from  Utah  and  also 
crystals  of  metacinnabarite  from  California.  The  former  minenU,  the 
pure  selenide  of  mercury,  has  hitherto  been  known  only  in  massive  form. 
Itis  nov  shown  to  crystallize  in  tetrahedral  crystals,  similar  to  sphalerite 
in  habit  and  in  twinning.  Metacinnabarite,  the  black  amorphous  sol- 
phide  of  mercury  described  by  G.  E.  Moore,  is  also  shown  to  crystallize 
in  similar  tetrahedral  forms,  the  crystals,  however,  being  less  distinct 
and  perfect  than  those  of  tiemannite.  These  two  species  thus  take 
their  proper  places  in  mineralogical  classification.  It  does  not  appear, 
however,  that  the  dimorphous  forms  of  the  sulphides  of  zinc  and  mer- 
cury, wnrtzite  and  cinnabar,  bear  any  close  relation  to  each  otlier. 
Penfleld's  determinatioos  give  the  crystallized  tiemannite  a  spetafic 
gravity  of  8-19,  mnch  higher  than  that  before  accepted  for  the  species; 
also  that  of  metacionabarite  7*81,  while  the  intermediate  compoand 
ono&ite — the  salpho-selenide  of  mercury — from  Utah  lies  between  them 
with  a  specific  gravity  of  8-04. 

Crystals  of  azurite  from  the  Clifton  mines  in  Arizona  have  been 
measured  by  O.  W.  Huntington.  They  are  shown  to  be  highly  modi- 
fled,  thongh  not  adding  to  the  already  large  list  of  the  species  (this 
list  includes  fifty -one  or  flfty-two  planes).  The  measnred  angles  also 
correspond  closely  to  those  of  the  Cbessy  crystals.  The  work  on  the 
descloizite  crystals  of  New  Afexico  by  vom  Bath,  according  to  ^vfaom 
they  are  to  be  taken  us  orthorhombic,  is  referred  to  on  a  later  page. 

The  apparent  cleavage  of  titanite  parallel  to  tfae'liemipyramid  *7  (2  P 
of  the  usually  accepts  form ),  conspicuous  on  the  crystals  from  17ortheni 
New  Tork,  has  been  shown  by  G.  H.  Williams  to  be  only  a  stmctara) 
<'  parting,"  due  to  the  interposition  of  twin  lamelUe.    It  thus  baa  the 
same  explanation  as  the  frequently  observed  "cleavage,"  parallel  to  the 
basal  plane  of  pyroxene,  and  similarly  in  other  cases.    The  same  anthor 
has  described  crystals  of  amphibole  from  Saint  Lawrence  County,  ISev 
Tork,  which  were  interesting  in  showing  several  new  planes  in  the 
jirismatic  zone.     Penfleld  has  figured  and  examined  optically   some. 
curious  composite  crystals  of  analcite  from  the  Lake  Superior  oopper 
region,  remarkable  for  their  symmetrical  arrangement.    The    qnartc 
crystals  of  North  Carolina,  hardly  second  to  those  of  the  Alps  in  inter- 
est  and  complexity  of  crystalline  form,  have  received  the  attentaon  tliey 
<le8erve  at  the  hands  of  vom  Bath.    His  memoir  upon  them  is  acoom- 
panied  by  numerous  figures  showing  the  various  types  of  forms. 

Additional  observations  on  the  crystalline  form  of  the  beantiAil  new 
borate,  colemanite  (see  the  report  for  1884),  have  been  published  bv 
Jackson,  Hiortdahl  and  Arzmni.    Palla  has  studied  crystals  of  j^Qthibe 
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Iruui  Ooruwiill,  nad  utteinpted  to  show  tliat  tlio.  iiiusiNiii'eiiicut^  can 
be  ex|>laiDcd  only  by  the  assmnption  of  the  presence  of  "vicinal" 
planes  with  very  complex  indices,  or  else  of  a  monoclinic  form  with  an 
obliquity  of  S^.  The  correctness  of  snch  conclusions  may  fiiirly  be 
qaestioned.  The  phlogopite  of  Teropleton,  Canada,  which  is  black  to 
brown  in  color  and  shows  the  well  known  asterisni,  has  been  studied 
by  Lacrois.  Bis  results  go  to  prove  that  the  inclusions  to  which  the 
aaterism  has  been  long  recognized  as  due  are  in  tliis  case  minute  acion- 
lar  crystals  of  rntile,  which  cross  eacli  other  at  angles  of  90°,  1 20°,  and 
150°.  Doelter  has  added  to  our  knowledge  of  the  relation  between  the 
optical  properties  and  chemical  composition  of  the  varions  kinds  of  py- 
roxene, a  subject  the  interest  of  which  has  already  been  recognized. 

The  optica)  behavior  and  micro-structure  of  corundum  forms  the  sub- 
ject of  an  interesting  paper  by  Lasaulx,  which  goes  &r  to  settle  the 
disputed  question  astoit^  true  crystalline  form.  He  concludes  that 
corundnm  is  truly  optically  uniaxial  and  hence  is  to  be  referred  to  the 
rhombobedral,  not  the  monoclinic,  system,  and  that  tbe  anomalous  op- 
tical characters  which  have  suggested  the  latter  conclusion  are  con- 
nected with  disturbances  due  to  the  growth  and  structure  of  tbe  crystals. 
Tbe  optical  irregularities  are  further  associat^il  with  structure  planes 
parallel  to  the  rhonibohedrou,  tbe  base  and  the  second  hexagonal  prism ; 
the  lamellar  structure  in  these  directions  conditions  tbe  cleavage  or 
"  parting"  often  observed  parallel  to  one  or  more  of  these  forms.  This 
parting,  he  concludes,  is  not  caused  by  twinniDg  lamellae,  as  bas  been 
assumed,  but  tbe  latter  determined  by  the  presence  of  the  stmcture 
planes,  both  appearing  simnltaneonsly.  The  optical  irregularities  are 
cansed  in  part  by  tension  in  certain  of  the  crystal,  in  part  as  a  con- 
sequence of  tbe  interposed  twin-lamellsB. 

Sinne  has  made  a  study  of  tbe  rare  silicate  milarite  from  an  optical 
point  of  view,  and  reached  the  conclusion  that  it  is  to  be  taken  as  belong- 
ing in  fact  to  tbe  hexagonal  system,  although  secondary  causes  have 
iri^en  it  tbe  optical  stmcture  which  has  led  to  its  being  classed  as  an 
ortfaorhombic  species  with  hexagonal  pseado-symmetry.  An  analogous 
coDclosion  is  reached  by  the  same  author  in  regard  to  apoph^llite. 
StadttSuder  has  contributed  tbe  results  of  an  optical  study  of  sections 
ofapophyllitecrystals  fh>mStempel,  near  Marburg, extecdiogonr  knowl- 
edge of  the  optical  anomalies  and  showing  that,  as  has  been  proved  be- 
fore, they  most  be  referred  to  secondary  causes. 

The  often-discQssed  sal^ect  of  the  true  form  of  leucite  crystals  (see 
report  for  1884)  has  received  an  interesting  contribution  from  Rosen- 
bascb.  Afterreviewingtheresultsreachedby  others,  especially  by  Klein, 
be  sroea  on  to  detail  the  results  of  some  experiments  by  himself  on  the 
cAfect  of  a  high  temperature  upon  the  twin  structure  of  the  crystals.  A 
aeetxon  of  an  implanted  crystal  of  leucite  from  Yesnvins,  showing  distinct 
tvinoixig  lamellffi,  was  held  in  the  platinum-pointed  i>incurs  before  a 
Bleroscope  in  snch  a  position  that  a  strong  reflected  light  brought  out 
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clearly  tlie  twiuuiug  lamellfB  as  (;oiitra»1<'<t  with  the  rest  of  the  aiiifuce, 
and  then  Btrongly  heated.  Various  sections  wtre  taken,  bat  in  every 
case  when  the  heating  commenced  the  surface  ander  examinatioD 
shoved  a  pecoliar  movement,  leading  as  the  temperature  rose  to  a 
change  in  the  number,  position,  and  dimensions  of  the  twinning  lamelUe. 
Finally,  when  the  heat  was  sufficiently  increased  all  these  lamellse  and 
till  breaks  in  the  snrface  disappeared,  and  the  entire  surface  reflected  tlie 
light  evenly.  With  a  fall  of  the  temperature,  however,  the  irregolar- 
ities  in  structure  re-appeared,  but  not  so  as  to  reproduce  exactly  the 
original  section ;  that  is,  the  position  and  nnmber  of  the  twinning  lamells 
were  changed,  although  the  law  of  twinning  remained  constant.  The 
significance  of  snchexperiments,  especially  in  connection  with  the  dis- 
appearance of  the  optical  anomalies  with  a  high  temperature,  is  obvious- 

Braons  has  followed  up  a  tine  of  investigation  earlier  undertaken 
by  him  (report  for  1883}  in  regard  to  the  double  refaction  in  crystals, 
which  are  isomorphons  misturesof  salts  normally  isometric  and  isotropic, 
and  has  developed  some  interesting  facts  of  this  kind.  Hq.  recognizes 
the  doable  refraction  in  sach  mixtures  (as  of  different  alums)  as  second- 
ary, bat  regards  the  final  cause  as  yet  undi-iermined,  only  suggesting 
that  the  different  volumes  of  the  molecules  and  different  powers  of  re- 
ftaotion  may  play  an  important  part  in  the  matter.  The  minerals  of  the 
spinel  or  magnetite  group  have  been  made  the  object  of  aseries  of  etcbiog 
experiments  by  Becke,  the  aim  of  which  was  to  add  to  oar  knowledge 
of  the  connection  between  etching  figures  and  crystalline  structure.  The 
same  author  had  earlier  studied  the  same  subject  in  counectJon  vnth 
sphalerite  and  galena.  The  minerals  now  experimented  npon  were 
maguetite,  franklinite,  spinel,  and  linnfeitc.  The  etching  flgares  on 
boracite  and  cryolite  have  been  anew  studied  by  Baumhaner. 

The  following  are  some  of  the  more  important  papers*  on  genezsl 
physic^  mineralogy  which  cannot  be  briefly  summarized,  and  hence 
are  alluded  to  only:  Miigge  on  change  of  position  of  crystalline  planes, 
bronght  about  by  secondary  twinning;  Liebiscb  on  the  total  reflection 
in  donbly-refVacting  crystals;  Yoigt  on  the  valaes  obtained    for  the 
constants  of  elasticity  of  rock  salt  and  finor  spar,  wd  also  oa  the  ex- 
planation of  the  pleochroic  phenomena  of  crystals ;  Beckenhamp  od  the 
methods  of  experiment  in  the  determination  of  the  constants   of  elas- 
ticity ;  Walff  on  the  effect  of  different  kinds  of  movement  apoo  oiys- 
tallization ;  Blasius  on  the  expansion  of  crystals  with  heat,  tuid  Uie 
same  author  on  the  decomposition  figures  of  crystals;  Schraaf  on  the 
double  refraction  of  calcite;  Curie  on  the  formation  of  crystals  and  the 
capillary  constants  of  their  difiTerent  faces;  Dufet  on  the  variation  of  t»- 
fractive  indices  with  heat;  Danker  on  the  experimental  verification  of 
the  laws  of  total  reflection  deduced  from  Fresnel'i  laws  of  double 
tion  J  Biecke  on  the  pyro-electricity  of  tourmaline. 

■  For  full  titles,  see  tbe  bibliugrapliy  at  llio  cIom  of  tbe  rhaptev. 
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Some  interestiDg  coDtribntioDS  b^vebeen  made  to  the  importaot  part 
of  chemical  mineralof:;  dealiog  with  the  artilloial  formatioii  of  minerals. 
Ad  extended  i>apur  by  Doelter,  of  Graz,  describes  the  formation  of  a 
uamber  of  salphides,  as  galena,  ciDoabar,  cbalcocite,  bornite,  ooveltite, 
cbalcopyrite,  and  pyrit^  and  also  the  snlphantimoniteB,  miargyrite, 
jamesonite,  and  boumonite.  Tbe  special  object  of  the  investigatioD  was 
to  accomplish  the  end  aimed  at  noder  conditione  and  b;  methods  as 
similar  as  possible  to  those  that  nature  may  be  supposed  to  have  em- 
ployed; in  other  words,  to  avoid  for  the  most  part  very  high  tempera- 
tures and  the  use  of  reagents  that  can  hardly  have  entered  into  na- 
ture's processes.  For  example,  it  was  shown  that  pyiite  may  be  pro- 
dnced  without  essential  elevation  of  temperature,  by  the  action  of  water 
containing  hydrogen  sulphide  npouhematite(Fej03),as  also  Qponsiderite 
(FeCOs)  and  magnetite  (FejO,).  Similarly  the  experiments  with  galena 
lead  to  the  conclusion  that  it  could  be  produced  in  nature  by  hydrogen 
solphide  acting  upon  solutions  of  lead  carbonate  and  lead  chloride. 
Cubes  of  galena  were  formed  in  a  tube  containing  lead  chloride,  hyilro- 
gen  sulphide,  and  bicarbonate  of  soda,  kept  for  &ve  months  at  the  ordi- 
nary temperature  of  the  laboratory.  Cinnabar  was  obtfuned  in  minute 
brilliant  red  crystals  by  digesting  mercury  in  a  sealed  tube  contain- 
ing hydrogen  sulphide  for  six  days  at  a  temperature  of  70°  to  W^  G. 
CoveUite  (CuS)  was  produced  A'om  malachite  in  a  sealed  tube  contain- 
iug  a  hydrogen  sulphide  solution  at  8(K>  to  90°.  Farther,  the  same  re- 
sult was  obtained  by  treating  cupric  oxide  (GuO)  with  the  gas  (8*8) 
in  a  glass  tabe  at  about  200° ;  at  a  higher  temperatUTe  250°  to  400°  chal- 
cocite  (CuiS)  was  formed.  The  other  experiments  were  of  a  similar 
nature. 

Wells  and  Penfield,  in  connection  with  their  investigation  of  the  new 
mineral,  gerhardtite  (see  a  later  page),  were  led  to  study  the  formation 
and  characters  of  an  artificial  basic  cuprio  nitrate,  having  the  same 
eomposition  with  it,  viz,  4CuO,  N,Oe,  3H1O.  The  normal  nitrate  was 
heated  with  metallic  copper  in  a  sealed  tube  to  abontl50°  C.  for  a  day  or 
more,  the  result  being  the  formation  of  crystals  of  the  compound  named. 
These  were  tabular  in  habit,  monoclinic  in  crystallization,  but  in  di- 
meiuions,  as,  too,  in  optical  properties,  remarkably  near  the  ortho- 
rhombio  gerhardtite.    The  axial  ratios,  for  example,  are: 

0«rb*i4tite S  :  b  :  <S=0-9aie  :  1 :  11563,  (3=900 

Artificial  compound. 4  :  b  :  d=09176  :  1  :  1  4lOii,  ^=85027 

Moreover,  the  cleavage  corresponds,  as  also  the  plane  uf  the  o]>tio 
axes  ;  the  dispersion,  doable  refraction,  and  pleochroism  also  are  simi- 
lar. The  same  artificial  compound,  first  correctly  established  by  Ger- 
hardt,  was  also  made  by  Wells  by  adding  sodium  acetate  to  a  hot  di- 
late solution  of  cupric  nitrate,  boiling,  then  washing  the  precipitate  in 
cold  watAr;  it  consisted  of  minute  crystals,  having  the  same  oompoeition 
as  that  given.  ,,  1 ,  C^(.K")'^lc 
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De  Schalteu  describes  the  fonuatioo  of  a  hydroas  phosphate  of  iron 
FeiP,OB+4Aq.  ia  rose-colored  crjstaU,  correspoDdiiig  to  the  mimiral 
strengite;  streofrjte,  however,  is  or'thorhombic  in  crystallization,  vhile 
these  crystals  were  monoclinic.  The  same  author  has  formed  a  magne- 
sinm  hydrate  (the  mineral  brucite)  in  six-sided  tabalar,  or  short  pris- 
matic crystals,  optically  nniaxial ;  also  a  similarly  crystallized  cadmium 
hydrate.  Vater  describes  crystals  of  hematite,  formed  in  the  fire  floes 
iu  the  chemical  manu&ctory  in  Schonebeck,  near  Madgebnrg.  Their 
formation  is  explained  by  the  presence  of  pyrite  and  sodinm  chloride 
in  the  coal  employed;  from  these  iron  chloride  for;us,  which,  in  the  cooled 
parts  of  the  flues,  is  decomposed  by  the  escaping  water  vapor  witb  tliu 
result  named.    The  crystals  attain  a  magnitude  of  2  millimeters. 

The  oatoral  alteration  of  minerals  is  another  chapter  of  chemical 
mineralogy  which  has  received  some  attention.    F.  W.  Clarke  aod  J.  S 
Diller  have  stndied  the  changes  of  the  topaz  of  Stoneham,  Me.    Tlieir 
investigations  cover  both  the  chemical  and  microscopical  sides,  thesec- 
ttoDB  under  the  microscox>e  showing  the  progress  of  the  alteration  aod 
the  analyses  what  the  results  are.     A  series  of  analyses  trace  the 
changes  from  the  unaltered  topaz  to  the  flnal  product,  massive  or  foUa 
ted  potash  mica  (damourite).    The  fluoriuelostby  the  topaz  is  believed 
by  the  antbora  to  have  led  to  the  formation  of  the  fluorite,  berderite, 
tripUte,  aod  apatite  of  the  locality.     Cathrein  has  stndied  the  changes 
undergone  by  the  garnets  of  the  amphibole  schists  of  the  Tyrolean  AIp&- 
The  alterations  described  are  very  various,  leading  to  the  formation  of 
scapolite,  of  epidote,  oligoclase,  hornblende,  saussurite,  and  chlotitA. 
Another  interesting  case  of  pseudomorphism  is  that  of  turquois  after 
apatite.    The  specimens  were  from  Taylor's  ranch  on  the  Cbowcilla 
River,  in  Fresno  County,  California,  and  they  nre  described  by  G.  E. 
Moore  and  V.  von  Zepharovicb.    The  crystalline  form  of  the  original 
mineral  is  distinct,  a  hexagonal  prism,  bat  the  substance  cODsists  of  a 
greenish-blue  or  bluish-green  aggregate  of   minute  spherolites   with 
radiated  and  concentric  fibrous  structnre.     An  analysis  showed  it  to  be 
a  hydrous  phosphate  of  alumina,  witb  a  little  iron,  and  about  8  p&t  oeot. 
cupric  oxide,  corresponding  approximately  to  au  analysis  by  Ohnrohof 
a  turqaota  from  Nichabur.     Still  another  case  of  pseudomorphism  im- 
portant especiully  in  its  geological  relations  is  that  of  the  tMnolite,  the 
cryatt^line  calcareous  tufa  of  Lake  Lahontan,  in  Korthwestera  Kevada. 
This  occurs,  as  is  well  known,  on  au  immense  scale,  and  the  qnestion  of 
its  origin  is  a  vital  one  in  the  explanation  of  the  geological  chaogea  o( 
the  region.    It  was  referred  to  gaylnssite  by  Clarepce  King,  but  tlie 
writer  shows  from  a  crystal lographJc  study  of  the  forms  remaining  tfaftt 
it  does  not  correspond  to  any  known  mineral,  having  a  form  wlitch  r^n 
be  approximately  referred  to  an  acute  tetragonal  pyiamid.     The  simi- 
larity of  this  to  the  pseudomorphs  of  lead  carbonate  after  pbosgeDilP 
(chloro-carbonate  of  lead)  has  suggested  the  hypothesis  that  the  origi- 
nal mineral  may  have  been  an  isomorphons  chloro-carbonate  of  t^Jcittm. 
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It  U  alBO  ahowD  tbat  the  weH-known  boteDigmatical  "barley  cora" 
peeadoiaorpbs  after  calcite  from  Sanfferbauseu  very  probably  had  tfae 
same  origin. 

Still  auotiier  case  of  pseudotaorphiBin  recently  studied  ia  detail  is 
ttiat  of  the  rare  mineral  lencite,  which  is  shown  by  Saner  to  occur  in 
an  altered  fi>nn  extensively  iu  the  leucitophyr  of  Uie  Saxon  Erzgebirge. 
It  is  not  found  iu  a  ftesh  state,  but  changed  on  the  one  baud  to  anal- 
cite  and  on  the  other  to  orthoclase  and  mnscoyite.  Pseudomorpbs  of 
ortboclase  fh)m  Magoet  Core,  Arkansas,  having  the  form  of  the  familiar 
tetragonal  trisoctabedroo  of  gstnet  and  lencite  (2-2),  have  been  referred 
to  leucite  by  G.  F.  Kanz,  but  the  sabject  requires  further  study  before 
this  suggestion  can  be  accepted.  * 

Of  memoirs  on  the  chemical  composition  of  minerals,  tbat  by  Bam- 
melsberg  on  the  scapolttes  deserves  mention  first.  It  folloirs  the  paper 
of  Tschermak  on  the  same  subject,  and  while  not  removing  all  the  diffi- 
culties from  this  most  complex  subject,  it  baa  at  least  the  advantage 
that  it  does  not  deal  so  much  with  hypotheses  as  with  facts.  So  far  as 
can  be  explaiiieil  iu  biief,  his  conclusion  is  that  the  various  members 
of  the  scapolite  ;{roup  are  to  be  regarded  as  combinations  of  the  normal 
or  meta  silicates  (bisilicates)  JSagSiOj,  CaSiU,,  AljSigO^ ;  of  the  ortho- 
silicates  (unisilicates)  Na^SiOt,  GuiSiU^,  AliSijOu,  and  of  the  subsili- 
cates  Na,Si,Oj,  CaSijOs,  A!,aigO,s.  'Friedl  discusses  the  composition  of 
stanrolitc,  giving  new  uualyses  of  some  pure  varieties,  with  special  refer- 
ence to  the  oxidation  of  the  iron.  Tbefurmulaadopted  is  that  of  a  basic 
silicate  with  an  oxygen  ratio  of  2  :  1,  viz,  (Mg,  Fe)s  Al6{A10)i,  (OHji 
(SiOi)!]-  I'be  rare  Vesuvian  miueral  nocerioe  bag  been  analyzed  by 
Lederer  with  the  result  of  proving,  as  shown  by  Fischer,that  it  is  an 
ozy-flaoride  of  calcium  and  magnesium,  with  also  aluminum,  sodium, 
and  potassium,  but,  {lertiaps,  not  as  essential  constituents. 

Dr.  Genth's  last  jtaper,  entitled  Contributiona  to  Mineralogy,  contains 
analyses  of  a  number  of  interesting  minerals,  as  Joseite.  galenobismutite, 
argentobismntite  (Silberwismntbglanz),  cosalite,  schirmerite,  beegerite, 
polybasite,  vanatlinit^,  anuabergite,  &c.  Koenig  has  given  new  analy- 
ses of  cosalite,  alaskaite,  and  beegerite  from  Colorado,  H.  F.  and  H.  A. 
Kellar  have  published  an  analysis  of  a  variety  of  kobellite  from  Colo- 
rado, interestiog  in  contaioiog  5  to  G  per  cent,  of  silver,  but  no  antimony. 
A.iialyse8  of  several  common  American  minerals  are  given  by  E.  F.  Smith, 
Enerr,  and  others  in  recent  numbers  of  the  American  Chemical  Jonrual. 
Claasseo  discoaseti  iu  the  same  journal  some  vanadium -bearing  magne- 
tit4}8.  Otjier  chemical  results  are  noted  in  the  paragraphs  immediately 
following. 

TTEW  MINBBAL  LOCALITIES  IN  THE  UNITED  STATES  AND  ELSEWHERE. 

Perhaps  the  most  iut^-restiug  discovery  of  the  year  is  tbat  of  the  rare 
mineral,  descloizite,  iu  New  Mexico,  with  also  iodyrite,  vanadinite,  and 
eodlichite.    The  locality  is  iu  Lake  Valley,  Donna  Anna  County,  and 
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the  new  occarreoc«a  are  described  chemically  by  Oenth  and  cryetatlo- 
graphically  by  vom  Batb.  The  descloizito  occnra  in  minnto  brilliaQt 
orange-red  crystals;  also  in  reddish  cbestnut-brown  crystals  ap  to  2"" 
in  size  and  associated  with  psilomelane  and  pyrolasite;  and  finally  in 
blacktsb-brown  to  black  crj'stals,  vbicb  are  sometimes  G""  in  size.  The 
specimens  analyzed  conformed  to  the  accepted  fortDola  of  the  simcies. 
The  crystals  are  varied  in  habit,  chiefly  pyramidal ;  they  are  in  some  oases 
quite  highly  modified  and  orthorkombie  in  crystallization.  The  resalts 
of  Tom  Rath  thns  differ  from  those  of  Websky,  who  made  the  species 
monocliDic.  The  qnestion  is  one  of  interest,  since  the  form  of  several  of 
the  minerals  belonging  in  this  libetbeDite-olivenite  gronp  is  somewhat 
doabtfal.  It  will  probably  be  found  that  they  are  all  orthorhombic 
Descriptions  are  also  given  with  analyses  of  tite  vaoadiDite  and  endli- 
chite  (see  in  the  list  of  new  minerals),  and  finally  of  the  iodyrite. 

The  mineral  arsenopyrite  or  mispicfcel  is  now  being  mined  in  large 
quantity  at  Deloro,  Hastings  Goanty,  Ontario.  Daring  the  past  year 
crystallized  specimens  have  been  obtained  ft^m  there  showing  the  cm- 
ciform  twins  observed  from  other  localities  (e.  g.,  the  Binneothal  in  Switz- 
erland). The  "  fossil  forest "  of  Arizona  has  also  been  developed  re- 
cently aa  a  source  of  agatized  wood ;  beautifiil  polished  specimens  for 
table  tops  and  other  ornaments  ar^uov  obtained  from  that  source.  A 
paper  on  the  locality  is  given  by  G.  F.  Knuz,  in  a  recent  number  of  the 
Fopalar  Science  Monthly.  Of  more  scientific  interest  is  the  discovery 
of  zinc  spinet,  gabnite,  at  the  pyrito  mine  in  Eowe,  Mass.  Fine  green 
octahedr^  crystals  have  been  described  and  analyzed  by  A.  6.  Dana; 
associated  with  it,  besides  the  pyrite,  are  epidote  and  mtile.  G.  F.  Kaoz 
has  described  in  some  detail  the  occurrence  of  native  antimony  in  Toik 
County,  New  Brunswick,  «nd  of  various  copper  minerals  in  Arizona. 
W.  P.  Blake  mentions  the  fact  that  ery  thrite  is  found  at  Lovelock's  Sta- 
tion, Onion  Pacific  Railroad,  in  Nevada ;  also  at  the  Eelsey  mine,  Comp- 
ton,  in  Los  Angeles  Oonnty,  Oalifo^nia.  W.  B.  Hidden  describes  phena* 
cite  fhim  Florissaut,  El  Paso  Oocnty,  Colorado ;  xenotime  from  the 
same  locality ;  also  a  mineral  assumed  to  be  fayalite  from  Cheyenoe 
Mountain,  in  the  same  State.  The  occurrence  of  minute  crystals  of  fay- 
alite in  the  obsidian  of  the  Yellowstone  Park  is  described  by  W.  P.  Id- 
dings,  as  already  noted.  The  same  author,  with  Whitman  Cross,  shows 
that  the  otherwise  rare  mineral,  allanite,  is  widely  distributed  as  an  ac- 
cessory microscopic  constituent  of  many  rocks.  The  work  of  Penfiold 
on  crystals  of  tiemanuite  &om  Utah  and  metacinnabarite  fVom  Cali- 
fornia has  already  been  spoken  of,  as  also  that  of  O.  W.  HanUngrtoo 
on  crystals  of  aznrite  from  Arizona.  The  bulletin  of  Cross  and  HiUe- 
brand,  already  alluded  to,  contains  many  points  in  regard  to  the  min- 
erals of  Colorado. 

Of  new  foreign  occurrences  the  following  may  be  briefly  aUndcd  to  : 
Fairfielditc,  at  Babenstein,  Bavaria,  identical  with  the  imperfectly  de- 
scribed leucomanganite;  nephrite,  near  the  oriental  stone  in  charaoter,  a^ 
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JordansmUhl,  Silefiia ;  monazite  to  crystals  in  Oomwall;  alito  the  rediB- 
covery  of  the  veiy  rare  mineral  connellite,  also  in  Oorowall,  The  loog- 
knovn  localities  in  Danpbiny,  of  antimony,  octahedrite,  axiaite,  epidote, 
tnrnerite  (monazite),  &c.,  have  been  recently  described  by  Qroth,  giving 
interestiiig  facts  in  regard  to  the  relations  of  the  difierent  species. 

NEW  HINEBAI.B. 

Avalite.* — ^Tbis  is  anoonnced  by  S.  M.  Losanitsch  as  a  new  ohromiQin 
Bi]icat«,  but,  as  will  be  seen,  the  inrestigatioa  is  too  iucomplete  to  es- 
tablish its  position  as  a  new  species  very  firmly.  It  is  foand  at  the 
mercory  mines  of  Moant  Avala,  near  Belgrade,  Servia,  associated  with 
mercary,  cinnabar,  calomel,  and  so  on.  The  material  obtained  for  ex- 
amination consisted  of  a  green  earthy  mass,  very  impnre,  bat  from 
which,  by  repeated  decaotatiou  and  boiling  with  aqaa  regia,  the  clay, 
cinnabar,  oxide  of  iron,  &c.,  were  separated,  leaving  only  sand  and 
chromite  mixed  with  the  mineral.  This,  partially  pnrifled,  as  described, 
was  seen  aoder  the  microscope  to  consist  of  thin  crystalline  plates  of 
an  emerald-greeu  color.  They  were  not  attacked  by  acids,  but  were  de- 
oomposed  by  hydro&aoric  acid  and  also  by  fusion  with  an  alkali  carbo- 
nate; npoo  ignition  it  tnrned  brown.  Three  analyses  were  made,  of 
which  that  made  npon  the  purest  material  is  as  follows: 

SIOi     Cva,    AlKh    F«rf>,    KM    UgO    HtOlbjgr.J    Igu. 

M'U  14-w    u-n    1-10     s-M   oa    laa  s-ia  ohromite  i'es=«B'ai 

ConsideriDg  the  nature  of  the  material  the  attempt  to  calculate  a  for- 
mula is  obvionely  of  little  use. 

Gappelenite. — A  preliminary  aiinonneement  only  of  this  mineral  is 
given  by  W.  G.  Brogger.  It  is  found  in  thick  prismatic  crystals,  be- 
loagiDg  to  the  hesagooal  system,  with  a  vertical  axis  equal  to  0,4301. 
The  planes  observed,  prismatic,  and  basal  with  two  pyramids,  were  well 
polJaiied.  The  color  was  brown,  withoat  distinct  pteochroism,  and  the 
luster  on  tbe  fracture  surfaces  greasy ;  the  double  re&actiou  rather 
strong  and  tbe  axis  negative ;  specific  gravity,  4-407.  An  analysis  by 
P.  T.  Oleve  gave  the  following  results : 

aiOi       Brfh        T)Oi      LM(I>ii)Oi      CnO,      TbOi      B»0      CaO      NtoO      KiO      Ign. 
U-M     (17-U|        n-W  2-n  I-a  DTI         SIS        0-ai         D-as         O-n        lUslN 

It  was  found  in  a  small  vein  in  angite-syenite,  on  Lille  Aro,  in  tbe 
Laogesnuds  Qord,  Korway,  a  locality  which  has  afforded  a  large  number 
of  rare  minerals  of  unusual  composition ;  cappelenite  is  not  less  remark- 
able in  these  respects,  and  a  fuller  description  will  be  awaited  with  in- 
terest. 

Mlpamolite. — This  name  is  given  by  Cross  and  Hillebrand  to  a  finoride 
of  alominum  and  potassium,  found  sparingly  in  small  cavities  in  the 
>  pacbnoUte  of  Colorado  (report  for  1884).    It  was  observed  in 

'For  refisreQcSBsee  theli&t  of  Mineral  speoies  following. 

..  i.CoogIc 
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some  ratlier  ubticure  isometric  crystals,  but  generally  in  a  ooiupact  it- 
regular  uiaeti,  Dearly  colorless  aod  isotropic.  Au  itupeiiect  atulysis 
gave  the  folIowiDg  results : 

r  Al  Cb         Mg        E  Nb 

4S-98       UH       0-71       0-n       Z8-M       B-«a=:tB-M 

The  alkalies  were  determiaed  approximately  only,  and  heuce  do  at-  ' 
tempt  is  made  to  calculate  a  formnJa,  but  it  is  saggeated  that  it  may  b« 
regarded  as  a  cryolite,  io  which  two-thinls  of  the  sodium  are  replaced 
by  potassium.  Further  investigatioo  Is  t«  be  desired.  The  aame  is 
flrom  the  county  El  Paso,  which  embraces  the  greater  part  of  the  Pike^ 
Peak  region. 

Endlichite.— Among  the  specimens  from  the  newly-described  locality 
of  desoloiztte,  in  Lake  Valley,  New  Mexico,  was  a  vandlferoas  mimetite 
to  which  Dr.  Oeuth  has  given  the  name  EndUchiU  (after  Dr.  F.  M.  End- 
lich).  Like  the  related  isomorphous  species,  mimetite,  vanadinite,  and 
pyromorpbite,  it  occurs  in  hexagonal  prismatic  crystals.  These  are  mod- 
ified by  pyramidal  planes,  both  being  strongly  striated.  Tbe  crystals  are 
also  sometimes  hollow.  Ad  analysis  was  first  made  (1)  of  crystals  of  a 
yellowish -white  or  pale  straw-yellow  color,  the  largest  3'°"  long  and  0-5 
to  i-S""  thick.  A  second  analysis  was  later  made  (II)  of  the  same  ntia- 
eral,  occurring  in  groups  of  crystals  having  a  columnar  structure.  The 
color  varied  from  white  to  yellowi&h-white,  straw  yellow,  and  at  the  ei-  l 
tremities  sometimes  changing  to  deep  orange  red.  The  largest  groups 
were  lO™™  in  length.  Tbe  analyses  were  a8  follows :  The  materifd  upon 
which  the  first  was  made  consisted  largely  of  impurity  (76.4  per  cent 
quartz,  &c.). 

AaKIt       VtO,       PbO       ci 

I lO-Tl         7W       70-lS       21B=IM 

II  (ip.EiVT,  =«.««) 13'S3       10-tS       TIte       i»CaOtU,PM,tr.=m-V       j 

The  calculated  formula  is  PbjOI  (AsO,)3  +  PbsCl  (VO4),,  which  re- 
quires :  ASjOs  11-86,  V,0, 9-60,  PbO  68-99,  Pb  7.11,  CI  2  44=100. 

Oerhardtite. — A  new  copper  mineral,  unique  in  that  it  id  the  only 
nitrate  thus  far  known  in  nature,  except  the  soluble  nitrates  of  sodiom. 
magnesium,  &c.;  it  is  described  by  H.  L.  Wells  and  S.  L.  Penfield. 
Ouly  a  single  specimen  has  as  yet  been  identified ;  thia  was  from  the    j 
United  Verde  copper  mines,  Jerome,  Ariz.,  and  consisted  of  pnre  mas- 
sive cuprite,  inclosing  in  a  crack  the  crystals  of  gerhardtite  and  a  few 
acicular  crystals  of  malachite.    The  crystals  belong  to  the  ortborhombic 
system;  they  are  pyramidal  in  habit,  consisting  of  a  zoue  of  nine  pyra- 
mids in  oscillatory  combination  with  the  basal  ]>liine  predomtoating.  ami 
the  prism  and  a  luacrodome  subordinate.     There  is  a  perfec;   basal  j 
cleavage  and  also  a  second  cleavage  parallel  tbe  macropinacoid.     The  ' 
mineral  is  very  soft  (bardne8S=2)  and  cleavage  plates  can   be  readily 
bent,  then  separating  in  tbe  direction  of  the  .second  cleavage     Tho 
specific  gravity  is  3-426.    Tbe  color  is  dark  green  and  tbe  streak  light 
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gretiii }  tranaitareut.  The  optic  axes  lie  in  a  plane  parallel  tu  tlie  brachy* 
pinacoid,  and  tbe  bisectxix  ia  negative  and  normal  to  the  basal  plane; 
tbe  axial  angle  ia  large,  80°  for  green  rays,  measured  in  a  solution  of 
inercaiic  iodide  in  potasainm  iodide  (»  =  1-722).  The  pleochroism  is 
Uistinot.    An  analysis  yielded  the  following  resnlts: 

S>0i       CdO       h>o 

32-7fl         M-SS       1116  =  IIM'« 

The  formnla  calculated,  viz,  lOuO,  NiOs,  3HtO,  requires  KiOs  22-52, 
CdO  66-22,  HjO  11-56  =  100,  agreeing  closely  with  the  results  of  analy- 
sis. The  mineral  is  named  af|>er  the  chemist  who  first  determined  the 
true  composition  of  the  corresponding  artificial  compound.  This  arti- 
ficial salt,  as  noted  on  a  previous  page,  has  also  been  made  by  Wells 
and  Fenfleld  and  shown  to  crystallize  in  the  monoclinic  system ;  the  form, 
however,  is  rather  closely  related  to  that  of  the  orthorhombic  gerhard- 
tite. 

Graphitoid. — ^This  name  has  been  given  by  Saner  to  a  substance  which 
he  regards  as  amorpboas  carbon.  It  occurs  extensively  in  the  mica 
schists  and  phyllites  of  the  Saxon  Erzgebirge.  It  forms  loose  iocrnsta- 
tioD8  on  the  surfaces  of  tbe  schist,  shows  no  crystalline  structure,  and 
burns  with  comparative  rapidity  in  a  Bunseu  burner.  Ad  analysis  of 
the  combustible  substance  gave — carbon,  99-76;  hydrogen,  0-2'l=10U; 
showing  that  it  is  essentially  pore  carbon.  Besides  occnrring  as  au  in- 
urustatioa  it  also  impregnates  the  rock  mass,  forming  fine  bauds  of  mi- 
nute particles  passing  in  parallel  directions  through  tbe  irregular  quartz 
grains.  Tbe  author  recognizes  the  fact  that  true  graphite  ia  also  a 
oommoD  constituent  of  many  arcbseau  rocks,  but  suggests  that  with  it 
the  graphitoid  may  alao  be  present.  A  related  form  of  amorphous  car- 
bon was  described  a  few  years  ago  by  von  Inostranzefif,  alao  from  pbyl- 
lite. 

Sanknte. — A  new  anhydrous  snlphato-carbonate  of  sodium,  described 
by  W.  E.  Hidden,  obtained  from  San  Bernardino  County,  California, 
where  it  occurs  with  theoardite,  borax,  &c.  It  is  named  after  Mr. 
Henry  G.  Hanks,  State  mineralogist  of  California.  Hanksite  crystallizes 
in  the  hexagonal  system,  the  crystals  being  short  hexagonal  prisms 
with  one  or  two  pyramids  and  the  basal  plane;  tbey  sometimes  form 
confused  groups  of  tabular  six-sided  crystals.  Optically  it  is  uniaxial, 
negative.  The  hardness  is  3 — 3-5,  and  tbe  specific  gravity  2-562.  The 
color  is  white,  inclining  to  yellow;  the  crystals  nearly  transpareut, 
tboagh  sometimes  inclosing  impurities.  An  analysis  by  J.  B.  Mackin- 
tosh gave  the  results  DDder  I,  below ;  another  analysis  by  S.  li.  Penfleld, 
made  two  years  since  upon  a  large  crystal  from  California  (exact  locality 
anknown),  Is  given  under  II. 

BOi  CO,  Cl  KmO 
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The  chloride  of  Bodium  (or  potassiom)  ahowD  in  the  analyBes  is  prob- 
ably preseot  as  impurity.  Excluding  this  the  compositioa  becomes: 
iNajSO*  +  Na,COa,  whicli  requir«8  NajSO^  84-27,  Na,CC'a  16-73  =  100. 

Rydrogwhertite  (Idrogiobertite). — As  the  name  indicates  (from  'udap, 
tcater,  and  gioUertite,  a  synonym  of  magnesite),  this  is  a  new  hydrouB 
carbonate  of  magnesium  ;  it  is  from  Yesnvias,  and  is  described  by  Ba- 
geuio  Scacchi.  The  mineral  vas  found  in  the  interior  of  a  mass  of 
augitophyre,  in  the  neighborhood  of  PoUena.  It  appears  in  spherical 
forms  from  2  to  15  millimeters  in  diameter.  These  have  a  compact  tei.- 
ture  and  a  light  gray  color.  The  specific  gravity  varies  from  2-lti— 
2-174.  Small  crystals  of  magnetite  are  imbedded  in  the  spheres,  both  iu 
the  surface  and  in  the  mass.  Two  analyses  were  made,  with  the  follow- 
ing results : 

COi         UgO       H.0 
ZE-n       M-38        90-13=100 

Both  analyses  have  been  calculated  to  100,  after  dedacting  the  small 
amouut  of  impurity  present  (magnetite,  &c.].  They  correspond  closely 
to  the  formula  MgjCOj  +  Saq,  which  requires :  COj  24-72,  MgO  44-94, 
HiO  30-34=100.  The  nearest  related  minerals  are  hydro-magnesite 
(Mg,C30|(i  +  4aq)  and  the  doubtful  lancasterite. 

L&venite  (or  Lovenite). — This  new  mineral,  also  aunounced  by  W.  0. 
Brogger,  is  like  capj>elenite  (above),  from  an  island  in  the  Langesnnds 
fjord,  Norway.  It  is  found  in  prismatic  crystals  belonging  to  the 
monoolinic  system.  The  axial  ratio  deduced  is,  a :  b :  c :  =  1-0811 : 1 : 
0-8133,  and  the  obliquity  ^  =  71°  ^i'r  theform,  consequently,  is  some- 
what related  to  that  of  pyroxene.  The  cleavage  is  perfect  parallel  to 
the  orthopinacoid.  The  optic  axes  lie  in  the  plane  of  symmetry,  tlie 
acute  bisectrix  being  inclined  forward  abont  20^°  to  the  vertical  axis. 
The  color  is  chestnut-brown  to  yellowish,  with  marked  pleocfaroism. 
The  specific  gravity  is  3-51.     An  analysis  by  P.  T.  Cleve  gave  : , 

KOi  ZiOi         FnOi<!>      MnO         CM}  VttO  Icn. 

33-71         31-S&  S-M  S'06  ll-OO  It'Jt  l-ia=>9-U 

It  is  somewhat  related  in  composition  to  the  hexagonal  catapl«jt«, 
but  contttins  less  silica. 

Pinnoite. — Described  by  H.  Staute  as  a  new  magnesium  borate.  It  is 
probably  to  be  regarded  only  as  a  decomposition  product  of  borwate. 
It  occurs  at  Stassfurt  intimately  associated  with  white  earthy  boracite. 
It  has  au  even  fhioture  with  a  glistening  surface,  and  sometimes  shows 
traces  of  a  fibrous  structure ;  magnified  slightly  it  appears  flDe-graoalar 
to  compact,  with  occasional  crystalline' planes.  The  color  is  salphar- 
yellow  to  straw-yellow,  sometimes  pistacbe-green ;  also  at  times  it  has  a 
grayish  or  reddish  tinge.  The  hardness  is  3  to  4 ;  the  specific  gravity 
2-27.    The  meau  of  several  analyses  by  Staute  and  Stromeyer  gave: 
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Other  aDalyses  of  different  samples  gave  concordant  results,  all  agree- 
ing with  the  formula  MgBjO*  +  SHjO,  which  requires :  BiOj  4269,  MgO 
24-39,  HjO  3292. 

Polyaramite-Sarkinite. — These  are  two  minerals  described  independ- 
ently by  different  authors,  from  different  localities,  and  yet  very  closely 
related,  if  not  identical.  .Po{yar«mi(«,  named  by  IgelstrSm  in  allusion 
to  its  large  amount  of  arsenic,  is  firom  the  Sj&  mines  in  the  Grythyt- 
tan  parish,  Sweden.  It  has  a  yellowish-red  color,  is  transparent,  but 
shows  no  crystalline  form  and  no  cleavage ;  an  optical  examination  by 
Bertrand  shows  that  it  is  biaxial,  with  au  angle  of  83°  and  a  negative 
bisectrix;  specific  gravity  4-085.  It  is  found  in  granular  form,  associated 
with  a  little  barite,  and  also  bematostibiite  in  veins  in  calcite  embedded 
in  tephroite.    An  analysis  by  Soderbaum  is  given  below. 

SarHnite,  named  by  A. -Sjogren  tiom  adpxivoi  (bloody,  fat),  with  a 
double  allusion  to  its  blood-red  color  and  greasy  luster,  is  from  the  iron- 
mangaueae  mines  of  Pajsi>6rg,  Sweden.  Its  hardness  is  4  to  5,  and 
speciflc  gravity  4*14.  Two  cleavages  were  observed,  but  no  crystals 
were  found,  and  the  system  is  thus  in  doubt;  optically,  however,  it  is 
biaxial.  An  analysis  was  made  by  G.  H.  Lundstrdm,  and  for  the  sake 
of  comparison  it  is  placed  beside  that  of  polyarsenite. 

A*fOi  SbiOi  PiO)  MbO  FeO  CoO  MgO  HiO 
IMI;ai«ralte  f  I) .  ta-U    1-30    ....    SqiS    tr.      2-88    0'7S    flS    CO,  1 -M  =  100-73 
SwklniW U-M    ...      Oil    Gl-M    0'13    1-tD    0-98    300    lnsa1.0'3a,PliO  O'U.COi  O'TS-IOO-ST 

For  the  former  Cleve  calculates  4Jf  nO,  ASjOj  -I-  HjO,  which  requires : 
AsjO,  43-23,  MnO  63-38,  HjO  3-39  =  100. 

UtHtakite — This  name  has  been  given  by  W.  P.  Blake  to  a  peculiar 
variety  of  asphaltum  which  occurs  in  considerable  quantities  in  the 
Uintah  Mountains.  It  is  obtained  in  masses  several  inches  in  diameter ; 
it  breaks  with  a  conchoidal  fracture,  is  brittle  and  easily  reduced  to 
powder  in  a  mortar.  The  hardness  is  2  to  2-5,  and  the  speciflc  gravity 
1-06G  to  1-070.  The  color  is  black  and  the  surface  brilliant  and  lustrous. 
It  ftiaes  easily  in  the  flame  of  a  candle  and  burns  with  a  brilliant  flame, 
reflembling  sealing-wax,  and  like  this  it  gives  a  clean,  sharp  impresstou 
with  a  seal.  It  gives  off  upon  distillation  a  small  quantity  of  a  clear 
white  dense  oil  and  a  little  vapor.  It  is  solable  in  heavy  lubricating 
petroleum,  while  the  lighter  products  of  the  petroleum  do  not  affect  it. 
It  is  soluble  also  in  warm  oil  of  turpentine,  but  not  in  ordinary  alcohol, 
and  ia  ether  only  when  powdered.  In  melted  wax  it  dissolves,  forming 
oo  cooling  a  bard  black  mixture  resembling  "  burnt  wax."  It  is  sng- 
gested  that  it  may  prove  to  be  nseful  in  various  ways  in  the  arts.  A 
more  complete  chemical  examination  is  needed  to  establish  its  trne 
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MiD.,  1085,  u,  163. 
CRYolits.    EtohiDg  experiments,  Baambaner,  Zs.  Er.,  XI,  133. 
Cdpritx.    Foand  near  Philadelphia,  H.  C.  Lewis,  Proo.  Acad.  Nat.  So.  Philad.,  130; 

ooonireDoe  in  Arisona,  O.  F.  Eque,  K.  T.  Aead.  Be.,  p.  279,  Oct.  5. 

DAUonRiTE.    Stoneham,  He.,  analysis,  F.  W.  Clarke,  Am.  J.  So.,  xxix,  379. 
Datolitb.    Casarza,  Lignria,  crystals  described,  Ltidecke,  Zs.  gesammt.  Nat.,  LTia. 
Crysiala  from  the  Hinohkopf  near  Manebacb,  LUdecbe,  Zs.  Kr.,  x,  196. 
Analysis,  Molinari,  Ball.  Com.  Geol.  d'ltalia,  VI,  180. 
Variety  botryoljte,  optical  properties,  Lacroii,  Ball.  Soc.  Min.,  viil,  433. 
Delvauxite.    Paeudomorph  after  gypsam,  Vis^,  Belgium,  O.  CesJkro,  Aon.  Soe. 

Geol.  Belg.,  xii,  192. 
DxscLOiziTK.     New  Mexico,  cryst.  aud  chem.  ezemination,  F.  A.  Qenth  and  0.  tok 

Rath,  Zs.  Kr.,  x,  464:  Am.  Phil.  Soo.  Philad.,  April  IT. 
Destimezite.    Analysis,  and  shown  to  be  hommomorphoiis  with  gypsnm,  O.  Cesbo, 

Ann.  Soc.  Oeol.  Belg.,  xii,  173. 
Diamond.    Brazil,  minerals  of  diamond  washinga,  O.  A.  Derby,  Am.  J.  Se.,  xxix,  TO. 
Occnrr«nce  in  Soath  Africa  described  In  detail,  A.  Monlle,  Ann.  Min.,  VUl.  vHi 

193. 
Composita  crystals  from  Sonth  Africa,  Jannettaz,  Bnll.  Soo.  Hin.,TIIl.  42. 
Observations  on  hardness  of  "  bort,"  O.  F.  Konz,  Am.  J.  So.,  zxx,  81. 
DiADBLPHiTK.    Full  desoriptioD,  HJ.  SJCgren,  Zs.  Kr.,  x,  130. 
DiOPBiDB.    See  PntoXRNB. 
Drreuts,    Relation  to  harite,  Lacroix,  Bull.  Soc.  Miu.,  vm,  435. 

Enaroite.     From  Bntte,  Montana,  Semmona,  Min.  Mag.,  VI,  49, 134. 

Emdlichitr.    An  arsenio- vanadate  of  lead,  New  Mexico,  F.  A.  Oenth  and  O.  n« 

Bath,  Zs.  Er.,  x,  462 ;  Am.  Phil.  6oc.,  Phil.,  April  17. 
EMSTATm,    Twin  crystals  (bronzite)  in  rocks,  Fr.  Beche,  Min.  pelr.  Mitth.,  vu,  9&. 
Efidote.    Rowe,  Mass.,  analysis,  A.  G.  Dana,  Am.  J.  So.,  xxix.  455. 

Pargas,  Finland,  analysis,  F.  J.  Wiilc,  Finsk.  Vet.  See.,  xxvii;  ooennmaoe  ia 

Danphiny,  Orotb,  Ber.  Ak.  MUncben,  Nov.  7,  p,  389. 
Ertthbitb.    Found  near  Philadelphia,  H.  C.  Lewis,  Proc.  Acad.  Nat.  8«.  PhOad., 

1685,  p.  ISO;  occnrrence  in  Nevada  and  California,  W.P.  Blake,  Am.  J.  So.,  t**, 

163. 
FAiRrnxDiTE,    Found  at  Rabenstein,  Bavaria  (leuamanganiU),  Sandberg«r,  JakA. 

Min.,  1885, 1, 185. 
Fatalitb.    Crystals  described  Aom  the  Tellowstone  Park,  alao  analyaia,  J.  P.  U- 

dings  and  S.  L.  Penfleld,  Am.  J.  So.,  xxx,  68. 
Probable  occnrrence  in  Colorado,  W.  £.  Hidden,  Am.  J.  fie.,  ttktw,  SSO. 
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FiCBTBLtTE.     lDcr;8talsinap«atbedatBalieiideich,M.  Schuster,  Mid.  petr.Mitth. 

VII,  88. 
Fluoritb.    Variation  of  refraetiTO  indlMs  with  heat,  Dufet,  Bull.  600.  Mln.,  vni,  S57. 

Experimeats  on  Elasticity,  Voigt,  Johrb.  Hin.,  Beil.-Bd.,  iv,  236. 

On  Vesnvian  lava,  E.  Scacchi,  Bend.  Aoo.  8c  Napoli,  Deopnibor. 
FBtNKUxrnt.    Etobing  fignres,  F.  Becke,  Min.  petr.  Uitth.,  vii,  i!34. 

Gahnite.    FromRowe,  Ha«s.,analjBia,  a.  G.  Dans,  Am.  J.  Sc.xxtx,  455. 

Galrnttb..   Formation  artifloially,  Doelter,  Za.  Kr.,  zi,  33,  41. 

GAUcKOBiSMtJiiTK.    Containing  seleninm,  fVom  Sweden,  Weibiill,  Geo).  For.  FSrh., 

vn,  659;  F.  A.  Gentb,  Am.  Phil.  Soc.,  Pbilad.,  Oct.  -i. 
Garkrt.     Tarions  resnlte  of  olteratioi),  Catbreiu,  Za.  Kr.,  X,  4^1. 
Qbarksutitb.    Ivlgtnt,  Greenland,  analysis  (LindBtrom),  Noraenalciuld,  G«ol.  FOr. 

Forh,,  vn,  684. 
Oenthitb.    FoQDdneaiPldladelphia,H.  C.  Lewtg.Proc.Acnd.Nat.Sc.  Philaa.,p.  130. 
Gbrhabdtite.    New  basic  onpric  nitrate,  from  Arizona,  H.  h.  Wells  and  S.  L.  Peo- 

field,  Am.  J.  Sc.,  xxx,  50. 
GLAUcmnTK.    Cheater  Coanty,  PennsylvaDia,  anulyBia,  Kncrr  and  SchiBnfeld,  Am. 

Oh.  J.,  VI,  412. 
GAthttb.    Vioiual  planes  on  crystals,  from  Cornwall,  Palta,  Za.  Kr.,  xi,  23. 

From  Chisenil  and  Roman^che,  Lacrolv,  Ball.  Soo.  Min.,  viii,  41. 
GtuPHTTOIt).    Amorpbooa  carbon  Item  the  acbiata  of  the  Erzgcbirge,  Saner,  Zs.  geol. 

Gea.,  xxzvii,  441. 
Gypsum.     CiystallogTapbic  note,  Cea&ro,  Bnll.  Soc.  Min.,  Viii,  317. 

Haute.    Experiments  on  elasticity,  Toigt,  Jabrb.  Min.,  Beil.-Bd.,  iv,  233. 
Hanksite.    New  aniphato-carbonate  of  sodinm  from  California,  W.  E.  Hidden,  Am. 
J.  Sc.,  XXX,  133;  N.  T.  Acad.  Sc.,  in,  236. 
Oyatal  described  and  analysed,  E.  S.  Dana  and  S.  L.  Penfield,  Am.  J.  Sc, 
XXX.  136. 
IIabmotoms.     Scotland,  twin  otystals,  Lacroix,  Bnll.  Soc.  Uiu.,  vnt,  94. 

Twin  crystals  from  Andreasberg,  Kloos,  Jabrb.  Mln.,  1U8S,  11,  213. 
HAMMaoTOKTTE.    Not  a  homogeneona  mineral,  but  coDristing  of  a  gelatinous  paste 
iocloaing  crystals  and  £»gment8  of  several  species,  Lacroix,  Bnll.  Soc.  Min., 
vni,  96, 
Baukkits.    Formation  artificially,  Doelter,  Za.  Kr.,  xi,  33. 
Ubmatibbite.    Foil  description,  Hj.  ^ogren,  Za.  Kr.,  x,  136. 

Hematostibiitb.    New  mineral  from  Sweden,  Igelstrom,  Bull.  Soc.  Min.,  Tin,  143. 
HKHAim.     Artificial  crysUls,  H.  VaCer,  2i.  Kr.,  X,  391. 

£«rtby  variety  artifldally  prodoced,  Mennier,  C.  B.,  ci,  889. 
Hbbdskttk.    Composition  disaassed,  DesCloizeanz  and   llamonr.  Bull.  Soc.  Miii., 

-vm,  3. 
HKiTX.Ajn>iTX.    Lancaster  County,  Pa.,  analysis,  Knerr  and  Schoenfeld,  Am.  Cli.  J., 

VI,  413. 
FTisrN'OKBrrK  (Manganhisingerite).     From  Wester  Silfberg,  Sweden,  analysis,  Wei- 
boll,  Uin.,  petr.  Mitth.,  vn,  113. 
J1oitrcBij*xDM.    See  Amphibolb. 

Hli-iJTB.    Examined  microsooplcally,  Laoroix,  Bnll.  Soc.  Min.,  viii,  432. 
HvDROCCBoeerrE.    Occnrrence  in  Scotland,  Lacroix,  Bnll.  Soc  Hin.,  viit,  35. 
Htdbooiobertitb.    Hew  bydrated  carbonate  of  magnesium,  E.  Scaccbi,  Bend.  Aec 

8c.  Vapoli,  December. 
HtfJEKSTHBUB.    Crystals  of  rhombic  pyroxene  from  HtUnfis,  Tranayivuuia,  Schmidt, 
Zm.  Kr.,  X.  210. 

IcK.     Elasticity  measured,  E.  B.  Koch,  Wied.  Ann.,  TXV,  438. 
{pBOOioBKomv.    See  Htdrooiobbrtitb. 
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iGELHTitOiiiTE  (EiiM^ukiuilielile).     From  Wester  Siirb«Tg.  f^ircdeo,  aDulyabi,  Wvilnil), 

Miu.  pete.  Mitth,  vn,  112. 
lODTiUTE.    Crystals  from  New  Mexico,  F.  A.  Oentli  and  G.  vom  Balb,  Za.  Kr.,  I, 

473;  Am.  Phil.  Soo.,  PbiUd.,  April  17, 
Dimorphism  of  silver  iodide,  Uollanl  and  Chatolier,  J.  Phys.,  II,  IT,  305. 
loLiTB.    OccuiTeiic«  as  a  oonatitnent  of  rooks,  Huwak,  Jshrb.  Min.,  188&,  u,  61. 

Jakesomtb.    FormatioD  artificially,  Doelter,  Ze.  Kr.,  xi,  40. 
JOBBiTE.    Brazil,  analysis,  QeDtb,  Am.  Pbil.  Soc.,  Pbilad.,  Oct.  3. 

KtRWANiTK.    Examined  microscopically,  Lacroix,  Bnll.  Soc.  Hin.,  vni,  498. 
Knkbelitb.     D»unemora,  Sweden,  analysis,  etc.,  Weibiill,  Oefv.  Ak.  Btockb,  xui, 
No.  '2,  3.     See  also  lOELSTROHITK. 

KoBELUTB.    Analysis  of  variety  ttom  Colorado  contaioing  no  aatlmony  and  6  to 

6  per  cent,  silver,  H.  P.  and  H.  A.  Kellar,  Joiiro.  Am.  Chem.  Soc.,  Tii.  194. 
LSvrnite.     New  miuoral  from  LBDgesimdsQord,  Norway,  BrSgger,  Oeol.PSr.  Fiith., 

VII,  u9S, 
L,EAn.    Artifioial  orystallized  silicate,  E.  S.  Dana  and  8.  L.  Penfleld,  Am.  J.  Sc, 

XXI,  38. 
Lbccite.    Effect  of  beat  upon  position  of  twinning  lamelln,  Rosenbosch,  Jabtb. 

Min.,  1B8&,  II,  50.    See  also  Klein,  <NiI.,  p.  334. 
Altered  to  orthoolase  Veanvios,  E.  Scacchi,  Bend.  Ace.  8c.  Napoli,  Deeembct. 
PueDdomorpbH  in  the  lencitophyrof  theErzgebirge,  Saner,  Zs.  geo].Oea.,XXXVIi, 

44S. 
PseudomorpbaCI)  from  Magnet  Covp,  Ark.,  0.  F.  Kmiz,  Amer.  Aasoo.  Adv.  Sc  l^SJ. 
LiNAKiTB,    Comparison  of  measurements  liybimself  and  by  T.  Jerem^ew,  vonEok»- 

cbarow,  Min.  Busstaud,  ix,  S«8. 
LiKXfiTB.     Etching  flgnres,  F.  Becbe,  Min.  peti.  Mitth.,  vn,  2^. 

'Maometitk.     Etching  figures,  F.  Becke,  Min.  jietr.  Mittb.,  vn,  SOO. 

Coutaining  traces  of  Tanadinm,  E.  Claasscn.  Am.  J.  8o.,  XXIZ,S49;  Am.  Cb.  J., 

VII,  349. 
From  Sweden,  containing  mangaui'sc,  M.  Weiknll,  Min.  petr.  Mitth.,  vil,  109. 
Hai^achite.     Ooonrrenoe  in  Arizona,  G.  F.  Kuni,  N.  Y.  Acad.  So.,  Oct.  5,  p.  275. 
Makcabite.    Formation  artificially,  Doelter,  Za.  Kt.,  xi,  31. 
Martite.    Occurrence  near  Bittersgrilo,  Saxony,  Sobalch,  Jabrb.  Min.,  BeiL-Bd., 

IV,  1». 
Mzllite.    Spei:i6c  heat,  Bartoli  and  Sti»cciati,  Bull.  Com.  Oeol.  d'ltalia,  vi. 
Menaccantte.     Analysis  of  titanic  iron  sand  from  Brsiil,  J.  B.  MacUntoab,  Am. 
J.  Sc,  XXIX,  343. 
Carter's  Mine,  N.  C,  analysis,  Keller,  Am.  Phil.  Soc.  Phi)»d.,Oct.  S. 
Lancaster  County,  Pa.,  analyais,  Knerr  and  Bnuuier,  Am.  Ch.  J.,  VI,  413. 
Mercdrt.     Found  native  in  Looiaians,  E.  Wilkineon,  Am.  J.  Sc.,  xxix,  280. 
UETACiMNABARrTE.    From Califoroin  in  tetrsbedral  crystals llkespba]erit«,  olaokBal- 

ysis,  8.  L.  PenUeld,  Am.  J.  Sc.,  xxix,  45S. 
MIAKOTKITE.    Formation  artificially,  Doelter,  Za.  Kr.,  xr,  30. 
Mica.    Varieties  ftota  Biancbville,  Conn.,  analyzed,  Rammelsbeig,  Jabrb.  Min.,  ISSi, 

11,225. 
MicitoUTE.    Transparent  cryala)  from  Virgiola,  W.  £.  Hidden,  Am,  J.  Be.  xxx,  6B. 

Optically  isotrope,  Hintze,  Zs.  Kr.,  z,  86. 
MiLARtTE.     Optical  examination,  Rinne,  Jabrli.  Min.,  1885,  □,  1. 
MoNAZiTE.    Crystals  from  Cornwall  examined,  Hiere,  Min.  Mag.,  VI,  64. 
Foand  at  Middtetown,  Conn.,  W.  N.  Bice,  Am.  J.  Sc.,  xxix,  363. 
Sands  from  Brazil,  Ooroeix,  Ball.  Soc.  Min.,  vm,  32. 
MvBCOViTE.    Wakefield,  Canada,  analysis,  Qenth,  Am.  Phil.  Soc.,  Pbilad.,  Ovt.  ^ 
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Natkolitk.    Fi-oiu .SlGtii]>el,iii^ar Marburg, cr;atalIograpbict'xaiDiiiatioii,Stiidtliinder, 

Jabrb.  Mtu.,  1885,  ii,  113. 
Nefauutb.    India,  etaovn  to  be  t«tnhedrit«,  P.  K.  Hallet,  KocordsGeol.  8nTT.  India, 

xvm,  235. 
NiPHKLiTE.    Reinlts  of  Accorate  measiiTementa,  t.  Eoksoharow,  Min.  Rnadanda,  ix, 

2*7. 
h'KPHRi'i'E.    Jordanuclibl,  Silesia,  occnrrenee  uid  compoaition,  Traobe,  Jalirb.  Mia. 

Bei1.-Bd.,  m,  412;  ib.,'l885,  n,  91;  Bee  also  Kenogott,  iU,  i,  339. 

TasniMila,  aoalyais,  Bodewig,  Za.  Er.,  x,  86. 
NoCESiNE.    Cbemical  inveiitigation,  £.  PiMber,  Zb.  Er.,  X,  270. 

OcTABEDBiTE,    Binnoulbal,  Switcerland,  oryetal  examined,  Cesiro,  Bull.  Sbo.  Hio., 
Tra,396. 
Ci;alal  &am  near  Oberbof,  Tbnringia,  Lnedeobe,  Zs.  St.,  Z,  200. 
Occnrrencfl  in  Daopbicy,  Oiotb,  Ber.  A.k.  Uilfcben,  Nov.  7,  p.  396. 
OuGOCLASB.     Optical  examination,  Dea  Cloixeaoz  and  Piaoni,  Ball.  Soc.  Min., 

Tin,  6. 
OuTiNs.    See  Cbrtbolitb. 
Orthitb.    See  ALLAidTc. 

ORTBOCLAaB.     Var.  Adolar,  ciytitaU  witb  new  planes,  Catbrein,  Zb.  Er.,  Xi,  113. 
Composite  crystal,  Zs.  Er.,  X,  4S9. 
Var.  Ssnidino,  comparison  of  measurements  by  bimself  and  by  SCrdver,  r.  Eok»- 

cbaiow.  Kin.  Sasslaoda,  ix,  9&2. 
Crystals  in  dnisesin  basalt,  Zepbarovicb,  Zs.  Er.,  x,  601 ;  Ber.  Ak.  Wien,  xci,  158. 
IVlD  crystals  from  Foar-la-Bronqne,  Pay  de  IMme,  Gonnard,  Bull.  So«.  Uln.,  Tin, 

307. 
Cheater  Coonty,  Pennsylrania,  analysis,  Oentb,  Am.  Pbil.  Soo.  Philad.,  Oct.  2. 
Psendomorph  after  leaeite,  Teenvias,  Scacobi  Bend.  Ace.  Sc.  Napoli,  December; 
from  the  Ensgebirge,  Zb.  OeoL  Oee.,  xzxvii,  456. 

Pahuitb.    Note  on  a  large  oiysta],  O.  de  Orandmaison,  Hin.  Mag.,  vi,  123. 
pKcrouiK.    Lebigb  Coonty,  PennsylTania,  analysis,  Enerr  and  E.  F.  Smltb,  Am. 

Cb.  J.,  Ti,  411. 
PKUirsKiTB.    From  the  Wleoenthal,  Erzgebirge,  Saner,  Za.  geol.  Oee.,  xxxm,  445. 
Phuacitk.    CrTstsls  from  £1  Paso  Connty,  Colorado,  W.  E.  Hidden,  Am.  J.  So., 

Zxix,a49. 
PKKEnnTB.    Occnnenoe  in  the  Engebirge,  Sohaloh,  Jahrt>.  Min.,  BeiL-Bd.,  it,  179. 
PSELUPsm.   From  Stcmpel,  near  Uarbarg,  crystallograpUc  deecription,  Stadtliinder, 

Jabrb.  Hin.,  1885,  n,  122. 
PBix>oopm.  Templehm,  Canada, Inolnslon a  studied,  Laoroiz,  Boll.  Soo.  Hin.,  tiu,99. 
Pnncom.    New  borate  ftom  Slassfnrt,  Stante,  Ber.  d.  chem.  Oes.,  xvn,  1584, 1884. 
PLtnaBocsxciTK.    Examination  of  crystals  from  Scotland,  Laoroix,  Ball.  Soo.  Hin., 

Tiu,35. 
PoLTASSBHrrK.    New  arseniate  of  manganese  from  Sweden,  IgelstrSm,  Boll.  Boo. 

Kin.,  Till,  369 ;  the  same  examined  optloally,  Bertrand,  ib.,  p.  374. 
PoLTBABiTK.    Terrible  Lode,  Clear  Creek  Connty,  Colorado,  analysis,  Oentb,  An. 

Phil.  Soo.,  Philad.,  Oct.  «. 
PxicxiTB.    See  Colbhamitb. 

PKOC9T1TE.    Cryst.  moo<^»pb,  Bethwiacb,  Jabrb.  Hin.,  Beil.-Bd.,  rr,  31. 
pTRAJtoiRiTK.    Cryst.  monograph,  Eethwiaob,  Jahtb.  Hin.,  Beil.-Bd.,  IT.,  31. 
pTKm.    Ciystallographio  and  thermo-eleotrlo  obaracters,  Cnrie,  Bnll.  Boo.  Hin., 
▼111,127. 
Crystals  fromDanphiny,  Oroth,  Ber.-Ak.  UDnoben  Nor.  7,  p.  378. 
FomMtimi  artiflcially,  Doelter,  Zs.  Er.,  xi,  30. 
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Pthoxkxk.     Tar.  diopBJde,  NordmBrk,  Bnedeu,  cryatsllographic  aud  optical  tun- 

inatioD,  Fliok,  Oefv.  Ak.  Stockli.,  xui,  No.  S,  iS. 
Crystal  of  diopaide  Trom  Zermatt,  Streng,  Jubrb.  Min.,  1885,  t,  336. 
Tvrin  crystals  io  rooks,  Fr.  B«cke,  Miu.  pelr.  Mittb.,  Tit,  9S. 
KelalJon  between  optical  cbaraoters  and  chemical  oompoution,  Doelter,  JiLTb. 

MlD.,  1B85, 1,  43, 
MiDote  crystals  in  tocbylyte,  Eroostchoff,  BulL  &oc.  Min.,  viu,  85. 
AugitM  from  tbe  Kaiserstnblgebirge,  anal;sea,  A.  Enop,  Zb.  Et.,  x,  SH. 
Var.  diallage  in  gabbro,  analysee,  et«.,  Bvedmark,  Oeol.  F5r.  Fiirb.,  vu,  811. 
Fnaion  experiments,  Becker,  Z».  Oeol.  Qee.,  XXXVII,  10. 

Quartz.    BeDiu-kabtecrystalafn>mNbrthCarolina,O.TomBatb,Zs.Kr.,z,  166,4^ 
Comporit«  crystals  from  Albermarle  Coanty,  Va.,  W.  0.  Brown,  Am.  J.  Sc,  XXX, 

191;  O.  W.  Hnntingtou,  Proc.  Amer.Acad.  8c.,  Jane  10, 1885. 
Effect  of  pressare  on  rotatoi?  poiver,  Jannettaz,  Bull.  Boo.  Uin.,  Tm,  I6S. 
Variation  of  refTactire  indice^itb  heat,  Dnfet,  ib.,  171. 

Rhodonitk  (Eisenrbodonite)  ftom  Wester  Stlfberg,  Sweden,  analyada,  Weihall.  Uin- 

petr.  Mittb.,  vu,  117. 

Crystals  demiribed  from  Pi^sberg  and  L&ngbaD,  Sweden,  O.  Flink,  Oefr.  ik. 
Stockholm,  ZLU,  6,  159,  Jnne  10. 
RiPtiMLiTE.    Var  elinooblore,  Mnssa  Alp,  composition,  JannaMb,  Jabrb.  Min.,  i,  92. 
RuTiLE.    Biuneatbal,  oryetallograpblo  examination,  Rinne,  J&hrb.  Min.,  IWH,  D.W. 

Occnrrence  in  granite,  M.  von  Miklncho>Maolay,  Jahrb.  Hin.,  1885,  n,  88. 

Sapflobtte.    Analyais,  and  relation  to  smaltit«,  L,  W.  McCay,  Am.  J.  Sc.,  xxix, 

369,496. 
SAIiKIIflTK.    New  manganese  arsoniato  from  P^sberg,  A.  Sjogren,  G«ol.  F5r.  FoA., 

vn.  784. 
ScAPoLiTB.    Composition  of  groap  discussed,  Bammelsberg,  Ber.  Ak.  BerUn,  xxx, 

589. 
SCOLBZITB.    Pyroelectrioity  described,  C.  Friedel  and  A.  de Gramont,  Boll.  goe.Min., 

vin,  75. 
SrRPentinx.    Var.  chrysotile,  Sbipton,  Canada,  analysie,  E.  O.  Smith,  Am.  J.  Sc, 

XXIX,  32 ;  do.  Terrell,  Boll.  Soo.  Chim.,  zuii,  317. 
Peiin.,  Eeller,  Am.  Phil.  Soo.,  Philad.,  Oct.  2.  * 

SiLFBBBOm.    From  Wester  Silfberg,  Sweden,  analysis,  Weiboll,  Uin.  petr.  lOttli^ 

vu,  X15. 
Silver.    Found  native  in  New  Jersey,  N.  H.  Darton,  Am.  J.  8c,  xxx,  80. 
Spi^iel.     Etching  Bgnres,  F.  Beoke,  Hin.  petr.  Mittb.,  VII,  tSU. 
Spodiositk.    Relation  to  wagnerite,  A.  ^Sgien.  Geol.  For.  FSrh.,  vn,  666, 
Spoddmxms.    Black  Hills,  Dakota,  ocoanenoe  of  large  crystals,  W.  P.  Blake,  Am. 

J.  So.,  XXIX,  71. 
Staurolitk.    Analysis,  diecnssion  of  composition,  W.  Friedl,  Zs.  Er.,  x,  366. 
Strphanite.    DeseriptiOD  of  acrystal  from  Mexico,  G.  vom  Rath,  Zs.  Kr.,  x,  173. 
Stilbitb.    Berks  Connty,  Pennsylrania,  analyaia,  Davidson ;  do„  HoskiDBon  asd 

Bmnner,  Am.  Cb.  J.,  vi,  414. 
STILPI40MELAKE.    Antwerp,  New  York,  analyais,  Oentb,  Am.  Pbil.  Soc.  Philad.,  Oct.  2. 
STRONTiAifiTX.    Strontian,  Argyllshire,  Scotland,  analysis.  Macadam,  Hin.  Hag.,  Ti, 

173. 
Strekgite.    Aitiflcially  prodnced,  A.  de  Sobnlten,  C.  R.,  Jone  15. 
Struvitb.    Crystals  from  Hombarg,  Ealkowsky,  Zb.  £r.,  xi,  1. 
SVANBERQiTX.    Occnrrence  at  Hort^oberg,  Sweden,  IgeUtr6m,  BulL  Soo.  lUn.,  vm, 

424. 
Synadelfbttx.    Fnll  description,  QJ.  SJSgren,  Zs.  Rr.,  X,  143. 
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TcnusTMmt.    Ckimpoiition  disciitwd,  F.  A.  0«titb,  Am.  Phil.  Soc.  Philad.,  Oct  3. 
TrrSABBDBiTE.    CrjBtals  ftom  Colorado,  Llweh,  Zs.  St.,  z,  48S. 

Lake  City,  Colo.,  aDalysiii,  0«ntfa,  Am.  Phil.  Soc.  Pbilad.,  Oat.  3. 
TuHAMNiTE.    Fttaa  Utah,  ia  tetrab«dral  crjntals  (like  apbkterite),  also  analjaia,  S.  L. 

Ponfleld,  Am.  J.  So.,  XXix,  449. 
Tin,  katitk.    Ptoid  New  Soatb  Wales,  with  plationni,  etc.,  F.  A.  Genth,  Am.  Phil. 

Soo.  Philsd.,  Oct.  2. 
TrtAXTTE.    From  Lewis  Connty,  New  Tork,  apparent  cleaTsge  dne  to  twioniag,  G. 
H.  WiJllams,  Am.  J.  So.,  XXIX,  48G. 
Ococmence  (aod  analysis}  with  other  minerals  in  the  Distriol  of  Columbia,  G.  P. 

MeniU,  Proo.  U.S.Kat.Mns.,351.18d^. 
Lehigh  County,  PenDsylvuiia,  analysis,  Koert  and  B.  F.  Smith,  Am.  Cb.  J.,  vi, 

41S. 
Stateaville,  S.  C, analysis, Oeatb,  Am.  Phil.  Soc Philad., Oct.  2. 
Topaz.    Crystal  from  Alabaaohka  in  the  Ural,  atOnhnt,  Ze.Kr.,x,  2fi3. 

DiecDMion  of  paper  by  GiUnbut  (Zs,  Er,,ix,lt3),  with  additional  lietsof  angles, 

T.  EokMhorow,  Min.  Rnsslande,  IZ,  97. 
Urals,  crystals  with  vicinal  planes,  etc.,  F.  J.  Wiik,  Oefv.  Fiusk.  Tet.  6oo.,  zxvu. 
Pyto^lectricity,  tliedel  and  Curie,  Boll. Soc. Min.,  vui,  la 

StoDebam,  Me.,  oxarainatioD,  also  of  alteiatioa  prodacts,  F,  W.  Clarke  and  J.  S. 

Diller,  Am.  J.  Sc,  xxix,  378;  ODalyrie,  Genth,  Am.  Pbil.  Soc.  Philad., Oct. -^. 

TotTBHALiKE.     Investigation  of  Pyro-electricity,  Biecke,  Nochr.  k.  Ges.  Wise.  Gottiu- 

gen,  Dec.  3D,  p.  405. 
TUDTxrrx.    CrystaU  from  Krokatan,  G.  vom  Ratb,  Zs.  Kr.,  x.  174. 
Tde()UOIS.     General  deaeription,  toq  Eoksoharow,  Hid.  BiisslaDds,  IX,  tJ3. 

Psendomorph  after  apatite,  G.  E.  Moore  and  V.  Ton  Zepborovieh,  Zs.  Kr.,  x,  240. 

DiKTAHiTE.    A  variety  of  osphaltoiu  from  the  Uintah  Honntains,  Ut^,  W,  P.  Blake,  ' 

Eng.  &  Mining  J.,  Deo.S6. 
URAimnTE.    Found  in  Black  Hills,  Dakota,  L.  W.Stlllwell,  Am.  J.So.,  xxx,  8«. 

Takasinite.    Crystals  ftom  Mew  Mexico,  analyzed  aud  described,  F.  A.  Gentb  and  G. 

Tom  Bath,  Zs.  Kr.,  Z,  4t» ;  Am.  Pbil.  Soc.  Philo.,  April  17. 
Woolockhead,  Scotland,  Analysis,  Genth,  Am.  Pbil.  Soo.,  Phila.,  Oct.  2. 
VzauTUNiTS.    DisoQssionof  meaeuremeiita  by  bi[naelf,Zepluuoviob,  and  others,  with 

lists  of  calculated  angles,  K.  Eokscharow,  Miss  Bnsalauds,  iz,  l&O. 

Wad.    From  Wester  Silfberg,  Sweden,  analysis,  Weibnll,  Min.  petr.  Hittb.,  vii. 

XwKxTDU.  Crystals  from  EI  Paso  Connty,  Colorado,  W.  E.  Hidden,  Am.  J.  Sc.,  xxix, 
349. 

Zkoutcs.  Discussioa  uf  the  optical  properties,  pyiognostics,  &«.,  of  the  various 
ipeciea  of  tbe  gronp  with  a  vien  to  developing  the  methods  of  distingaishing 
between  them,  Looroix,  Bull.  Soc.  Minn.,  vui,  331. 

ZiRCOK.  Crystal  withiPfromBnTges8,Canada,W.£.  Hidden,  Am.  J.  So.  XXIX,  250. 
Cbamical  examination,  Linnemanu,  Cb.  News,  uii,  230,233,240. 

EXPLANATIONS  OF  ABDRBVIATIONB  EMPLOYED. 

Am,  Ck.  J. — American  Chemical  Jcomal,  Baltimore, 
Amw.  Ck.  Phft. — Annales  de  Cbimie  et  de  Physique,  Paris. 
.^as.  J.  Sc. — American  Journal  of  Science,  New  Haven. 
AmM.  Min. — Annales  des  Mines,  Paris. 

Am.  Phil.  Boe.  PA  {lad. —American  Pbilosophical  Society  of  Philadelphia.   Proceedings. 
Btr.  Ak.  BvtHm. — Sitcnngsbericbte  der  kais.  preuss.  Akodeniie  der  WisseosobofteD, 
Berlin. 
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Ber.  Ak.  Uilnfiien. — 8itzuDgab«riobtedeTkaiB.bR7eriMhenAl[ndemieilciWiHW]uiKlit(- 

ton,  Miiiiiob. 
BtT.  Ak.  Wim. — SitznngBberlohte  der  kais.  Akademie  der  Witeeuacbftften,  Vioniia. 
Btr.  d.  Aem.  Oei. — Betichte  der  deutachen  obemiMiIiea  GeaellMthaft,  Berlin. 
BolL  Com.  OeoL — BoUetino  Comitato  OeoloRico  d'  Italia,  Borne. 
Bull.  Cai.  AMd.  So. — Balletin  of  the  Califoraift  Academy  of  Soienoe. 
Bull.  Soe.  Ch. — Balletin  de  la  So9i6t6  chimiqne,  Faiie. 
Bull.  Soe.  ifin. — Bulletin  de  la  Soci£t€  miujralogique  de  France,  Pans. 
Ck.  Newt. — Chemical  News,  Loudon. 

C.  B. — Comptea  Bendna  de  I'Acad^riiie  Hea  Soieneea,  Farie. 
Eitg.  Milt.  J. — Eogiaeerin);  aad  Mining  Jonrnal,  New  Tork. 
Otol.  FSr.  ^'rA.— Oeologtska  FoceniDg  I  Stockholm  Pdrbaudlingar. 
Jahrb.  grol.  A«ioh«.  —  Jahrbnch  cli-s  k.  k.  geologjsoheu  Beiohsanatalt,  Vienna. 
Jahrb.  JfiH.— Neues  Jabrbuuli  fllr  Miueralogie,  etc. 

Jotir*.  Am.  Ch.  Soe. — Journal  of  the  American  Chemical  Society,  New  Tork. 
J.  Fkgt. — Journal  de  PLyaiqae,  Paris. 
JfiH.   Mo^.^Mineralogiobl  Magazine  aud  Journal  of  the  Hinuralogical  Booietf  uC 

Great  Britain. 
Mitt.  pelr.  Mittk. — Miueralogisube  und  petrographisohe  MittheilnugengeaaminaltTon 

6.  Tecbermak,  Vienna. 
y.  T.  Aoad.  Sei. — New  York  Academy  of  Sciene^a. 

<Vi>.  Ak.  Stoekh.~OefveTBiet  af  k.  Vet.    Akad.  Forhandlingar,  Stockholm. 
Witd.  Ann. — Anualen  der  Physik  und  der  Clieuiie,  Wiedemann,  Leipitg. 
Zt.  fftol.  Ou.—ZeitsohrlfCderdeutsobengeolugieohenOetellaobaft,  Berlin. 
Z).  jMommt.  TTiM.— Zeiteobrifl  filr  die  geaammten  WiiBeDsohaften,  Hall*. 
Zt.  JTr.— ZeitBchrifl  fUr  Krystallognpbie,  etc. 


BIBLIOGRAPHY  OF  MINEBALOGY— 1885. 
I.^Mineralogloal  Work*. 

Brezima,  a.    Die  HeteorltenBammlung  des  k.  k.  mineralogiachen  Hofk«bin«tes  in 

Wien  am  t.  Hai  1886.    pp.  151-276,  with  3  plates  (Jabcb.  geol.  ReichaanstKlt,  voL 

xixv). 
Gbotu,  Padl.     Pbysikallscbe   Eryatollograpbie  und  Einleitnng  in  die  krycMllit- 

gTBphiacbe  Kenntnln  der  wichtigeren  SubstanEen.     3te  Anflage.    710  pp.  Svo. 

Leipzig,  1885. 
Hanks,  H.  O.    Fifth  Annual  Bepbrt  of  tbe  State  Uineralogiet  of  California,  S35  pp., 

Sto.    Sacramento. 
Hatle.    Die  Minerale  dee  HerzogtbumB  Steiermark,  Graz. 
HAUaHOFER,  E.    Mikioekopiache  Seaciionen.     Eine  Anieitung  znr  Erkeunang  vet- 

sobiedener  Elemente  nnd  VeTi)indniigen  nnter  dem  Hikroakop  als  6nppl«ineut  n 

den  Hethodeu  der  qnalitativeD  Analyse.     Braunschweig. 
HiRsCHWALO,  J.     Dae  mineralogiscbe  Maseum  der  kgl.  techniscben  Hochsohnle  Ber- 
lin.   243  pp.     dvo.     Berlin. 
Hubsak-Smtth.     The  Determination  of  Eock-fonuiug  Uinerals,  by  Y..  Uneaak ;  tTsn*> 

lated  by  E.  G.  Smith.     233  pp.     8ro.     New  York. 
KOKSCHAROW,  N.  vos.     Mineralogie  Busslands.     Vol.  ix,  pp.  81-272. 
Nauhamk-Zirkei..     Elemente  der  Mineralogie  begrttndet  von  Carl  Friedrieh  Nao- 

maUD.    Znolfte  vollstiindig  nen  bearbeitete  nnl  ergiinzte  Anflago  von  Ferdinand 

Zirkel.     782  pp.  8vo.  Leipzig. 
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BosuiBUSCH,  H.    MlkroskopiMshe  Pbynographie  d«r  HiueTalien  and  Oeateiun.    Em 
HlUfiibaah  bei  mikroBkopiaoben  Oeeteinutndlen.    I.  Band.  Die  p«tTogc«pliisoh 
wiohtigen  Mineralien.    Zweite  gitazlich  nmgearbeiteto  Anflage.    Stuttgart. 
TSCHKBUAK,  O.     Lehrbnoh  der  Mineralogie.    3te  Anflage.    597  pp.     6to.     VieuDa, 
1865. 

n. — Memiotr*  of  a  ;«it«ral  aiaraoter,  ckiefiy  phytieal. 

Bicxi,  F.     Aettveraaohe  an  Hinenlien  der  Magiietitgrapp«.    Mia.  p«tr.  Hitth.,  TU, 

200. 
fiioxxNZAMP,  H.    Znr  Beatimmag  der  ElaattaitStaconstanten  von  Krystallen.    Zb. 

Kt.,  X,  41. 
fixCEBB,  JL     Teller  die  Bohmelzbarlielt  du  Icohlenaaueii  Kalbes.     Min.  peti.  Mitth., 

TU,  122,  356.  • 

fiumuND,  E.    NotiTellea  dlspositioiu  da  mioiosoope  permettaot  de  mesurer  I'tearte- 
ment  dea  axea  optiqoea  et  !«•  indloes  do  rtffraotioii.    BdU.  Boo.  Min.,  viii,  377. 
Sm  la  meaoie  dee  indioM  de  r<&Mtlon  dee  Atoeota  microBoopiqnee  des  rochea. 
Aid.,  p.  436. 
Blabivb,  E.    ZeiBetzangefignrea  an  Kifstallen.    Ze.  Kt.,  x,  !tS'l. 

Die  Amdehnnng  der  Eryatalle  dnrch  die  Wiirme.    Zs.  Er.,  xi,  140. 
Bbaukb,  R.     Einige  Beobachtnngen  nod   Bemerkangen  eur   BeortbeilDDg  optienb 

anomaler  Erjatalle.    Jabrb,  Min.,  I,  96. 
CSOSB  and  HlIXXBRun>.    Couuibatlons  to  the  Mluetalogy  of  the  Booky  MonotBiiU), 
h;  Whitman CnwaandW.  F.  HiUebraiid,  113  pp.,  8vo.,  with  1  plate.    (Bulletin 
of  the  tl.  8.  Qeol.  Sarrey,  No.  20.) 
CmiB,  P.     Snr  la  formation  dee  oriataox  et  aur  lea  eonatan  tee  capillairea  de  lean  faces. 

Bnll.  Sao.  Hin.,  Tin,  145. 
DuiA,  E.  B.    A  CryataUographlo  Stndy  of  the  Thinoljte  of  Lake  Lahontaa,  38  pp., 

8to,  with  3  plates.     (BoUetin  of  the  U.  B.  Oeol.  Surrey,  No.  13.) 
DtufxXB,  J.    ExperinienteDe  PrUfnng  der  am  den  Freenel'scbeu  Oeeetzen  der  Dop- 
pelbteehnug  abgeleitelen  Oeeetze  der  Totalteflexion.    Jabrb.  Min.,  Beil.  Bd. 
IT,  pp.  341-390. 
DouTBK,  C.    Ueber  die  AbbiiDgigkeit  der  optiscben  Eigeusubaften  von  der  ohem- 

iacben  ZuBanunenaetiiuig  beim  Pyroxen.    Jabrb.  Min.,  i,  Ai. 
DmxT,  H.    Beohenihea  exp4iinuintalea  anr  la  variation  des  indices  de  infraction  soua 
llnfloenoe  de  taobalenr.    Ball.  Soe.  Min.,  vui,  176. 
Sni  la  loi  de  Gladstone  et  la  variation  de  I'lndice  moldanlaire.    Ihid.,  viii,  406. 
iKVXaa  AND  Yanbibb.     Secondary  enlargement  of  mineral  fragments  in  certain 

rooka,  56  pp.,  8vo,  with  0  pUtea.    (BaUetin  of  the  U.  S.  Oeol.  Snrvey,  No.  B. } 
Lacbodc,  a.    Sni  la  diagnoetio  dee  lAolitbes  en  I'abeence  de  formee  criatallinea  d^ 

tennioablee.    Boll.  8oc.  Min.,  vm,  321 . 
Lbhmakm,  O.    Mikiokr^tallographiaobe  nnterauohnngen,  x,  331. 
LiKBuCB,  H.     Ueber  die  Totalreflezion  an  doppeltbieobendeD  Eiyatalku.    Jabrb. 

Uin.,  n,  181. 
Maixabd,  E.    Snr  la  tbforie  des  maoles.    Boll.  Soc.  Min.,  vui,  453. 
HOooi,  O.    Znr  Eenntniaadeidnnibaeonndfice  ZwilUngsblldaugbenlrkten  Fliichen- 

Tersobiebnngen.    Jahrb.  Min.,  n,  44. 
EnCKK,  E.     Ueber  die  Pyro-glektrioi^t  dea  Tnrmalins.      N%ohr.  k.  Oea.  Wiaa.     Qot- 

tingeD,  Dec.  30,  1885,  p.  405. 
SCHBAXTF,  A.    TTeber  die  Aiimnthdifferenz  doppeltbreohender  Strablen.    Beobaoh- 

tnngen  am  Calcit.     Za.  Er.,  xr,  5. 
TOIOT,  W.     ErUIrang  der  Farbeneracbainnng  pleoobToltaoher  Kiyatalle.    Jabrb. 
Hin.,  T,  119. 
Neoe  Beetinmmngen  der  Elaatioitateconstanten  ftlr  Steiusalz    nnd   Fluaapatb. 
IhUL,  Beil.-Bd.  IV,  23a 
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Wkdsky,  H.     Ueber  die  I^in-  nnd  Mebrdeatigkeit  der  FnnduneDlal-Bogen-Coii- 
plexe  fUr  die  E)eaeiit«  mouokliuischer  KrjetBll-Gnttnngeii.    Jahrb.  Mio.,  1, 79^ 

WuLFP,  L.    Wuchsan  der  KryBtalle  iiar  dar«b  Juxtaposition  oeaerMolekeln.    Zs.  Kt., 
x,374. 
Eryetallisation  Id  Bbvciedds.    Zs.  Kr.,  xi,  120. 

Wtroubopf,  G.     Qaelques  considtoitioiis  sur  riaomerie  et  1»  polymoiphiame.   BclL 
Soo.  UJD.,  VIII,  398. 

NECBOLOGY  OF  HINEBALOOISTS :  1685. 

E.  G.  SCHMID.— Bora  May  23,  IS15,  at  Rildbnrgbaa»en ;  died  at  Jena  Febniai7, 1886; 
for  many  years  professor  at  Jena.  Hie  work  was  largely  in  geology,  bnt  he  madu 
many  contributioDB  to  ntineialogy,  chiefly  of  a  ohemic&l  natare. 

Bknjauin  SiLUMAN. — Bom  December  4,  ldl6i  diod  January  14,  1885;  profeasorof 
cheniialry  in  Yale  College,  New  Haven,  Coon.  He  woa  «u  editor  of  tbe  Ameriaiii 
Jonmal  of  Science  for  nearly  fifty  years ;  anthor  of  works  on  obemlstiy  and  plixaio 
and  of  many  papers  npon  American  minerale,  espeelally  tbe  minerals  of  the  WrH- 
em  States  and  Territoriea 
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BEGOBD  OP  NOBTH  AMERICAN  INVERTBBBATB  PALEON- 
TOLOGY. 


By  John  Belknap  Maboou. 


INTBODUCTOBY   NOTE. 

Tbe  same  geoer^  plan  has  been  followed  as  last  year,  a^tbongb  the 
scope  of  the  work  has  been  somewbat  enlarged  so  as  to  inclade  also  re- 
Tjewa  aiid  bibliographic  notices  of  palsBOOtologic  works ;  mere  mentious 
of  works  by  title  bave  not  been  referred  to.  I  have  experienced  some 
dUBcalty  in  getting  hold  of  all  the  recent  publications  in  time  for  inser- 
tion in  Uiis  record,  and  there  ara  donbtlesa  some  omissions.  I  shall  be 
macb  obliged  if  those  who  notice  them  will  call  my  attention  to  them 
so  that  tbey  may  be  inserted  next  year.  I  wish  to  thank  all  those  who 
bave  kindly  aided  me  iu  collecting  this  material,  aud  especially  Mr.  H. 
M.  Ami,  of  the  Canadian  Survey,  and  Mr.  C.  £,  Beecber,  of  the  New 
Tork  State  Mnseum  at  Alt)any. 

Aldbioh,  T.  H. — Notes  on  tbe  Tertiary  of  Alabama  and  Mississippi 

with  descriptions  of  now  species.    Jour.  Cincinnati  Soc.  Nat,  Bist, 

vol.  Tin,  pp.  145-153,  pis.  ii,  iii  (pars).     July.  1885.     Cincinnati. 

Describee  and  illostrates  a  number  of  new  species  from  the  Eocene ; 

mostly  Irom  tbe  lied  Bluff  formation  of  tlie  Vicksburg  group.    Solecnr- 

tus  viclaburgetisis,  Murex  (Pteronotua)  an'gelm,  Pleurotoma  {Surcula)  loni/i- 

fitrvM,  P.  Heilprini,  P.  anila,   Turbinella  {Caricelln)  reticulata,  Caush 

(Semicatsia)  shubuUmais.StrotHbuH  (Canariuia)  Smithii, Scaphander primvs, 

Triton  {Simpulum]  conradUiHus,  Bucdnum  vtckuburgensia.  Coitus  [Conor' 

bit)  alatoideui,  Fasciolaria  jacksonenaia,  Turritella  belli/era,   Cerithiuot 

Langdoni,  TriforiB  americanua,  Fusus  pearlenaia,  Scalaria   WhiifieUti, 

Caaaidaria  brevidenlata,  C  dubia. 

AXDBIOH,  T.  H.— Notes  on  Tertiary  Fossils,  rare,  or  little  known.    Jour. 

CHneinnati  Soc.  Nat.  Hitt.,  vol.  Till,  pp.  163-155,  pi.  iii  (pars).     July, 

1885.     Cincinnati. 

Tbeee  illustrated  notes  on  Eocene  shells  are  given  with  tbe  hope  of 
correcting  some  errors,  shedding  light  upon  obscure  forms  and  record- 
ing tbe  European  species  mentioned.  The  author  intends  to  continue 
tbem  with  notes  on  synouomy. 
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Oommooicated  to  the  Eo;al  Society  of  Oaoada  at  its  Goeetang  in  Ot- 
tawa, Maj,  1S86.  Sir  William  Dawson  describes  the  new  species  Wal- 
chia  ^Hbrieatula  fh>m  the  Trias;  Sir  William  couclades  that  Mr.  Bain's 
lower  series  is  distinctly  permo-Carboniferoos;  that  its  extent  is  con- 
siderably greater  than  was  aapposed  in  1871 ;  that  th««  is  a  well  char- 
acterized  overlying  Triae,  and  that  the  intermediate  series,  whether 
Permian  or  Lower  Triassio,  isof  somewhat  difficult  local  definition;  bat 
that  its  fossils,  so  far  as  they  go,  lean  to  the  Permian  side. 

Beboheb,  C.  B. — liist  of  Species  of  Fossils  fioui  aii  Exposnre  of  the  Utica 
slate  and  associated  rocks  within  the  limits  of  the  city  of  Albany. 
Thirty-eixth  Bep.  New  York  State  Mus.  Nat.  Hist.,  p.  78.  1881,  Al- 
bany. 

Bnxnias,  W.  B.— Two  new  species  of  Crinoids.    OttatcA  Field  Natwrat- 
ist^  Club  Tram.,  Ho.  6,  vol.  n,  No.  ii,  pp.  248-260,  ]>1.  i.    1885.    Ot- 
tawa. 
Describes  and  fignies  Arehaeoerinus  desideratiu  and  EtttpiroerinvM 

obcotiieiu  fW)m  the  Trenton. 

BzLLiHas,  W.  B.— Beport  of  the  Palffiontotogical  Branch.    Ottavm  fVetd 
naturalist^  Club  Tram.,  Ho.  6,  vol.  ii,  Ho.  ii,  pp.  259-262.    188S.    Ot- 
tawa. 
A  large  nnmber  of  additions,  hitherto  not  recorded,  are  mentioned 

from  the  Cambro-Silnriau  rocks  about  Ottawa. 

BBrrxoN,  H.  L. — Gretaceoas  Plants  ftom  Staten  Island.     Tratu.  N.  T. 

Acad.  Sci.,  vol.  T,  188^'86,  pp.  28-29.    Hovember,  1886.    Hew  York. 

liotes  the  discovery  by  Messrs.  H.  HoUick,  W.  T.  Davis,  and  himself 
of  foesil  leaves  in  the  Gretaceoas  clays  at  Kreischerville,  Staten  Island. 
The  specimens  were  obtained  from  a  stratum  of  liguitic  clay  aboat  18 
inches  in  thickness,  and  included  angiosperms  and  cooifera. 

BBrrrroN,  H.  L.,  and  Eoluce,  Abthub. — Leaf-bearing  Sandstones  on 
Staten  Island,  Hew  York.  Trans.  N.  Y.  Acad.  Set.,  vol.  m,  1883-'84, 
pp.  30,31.     1886.    Hew  York. 

I>r.  Britton  considers  the  sandstones  of  Cretaceous  age,  although  the 
fossils  are  insnfBcieut  for  proper  deteruination.  Similar  fossiliferous 
Sftnclstones  occur  on  the  beaches  about  Gleu  Oove,  Long  Island,  and 
viciDitjr. 

BROHGiftLRT,  Ghaules. — Les  Insectes  Fosailes  des  Terrains  Primaires, 
Coup  d'oeil  rapidu  snr  la  faniie  entomologique  des  terrains  pal&>- 
zoiqa«>*-  Bulletin  de  la  Soci6t6  deg  Amis  des  Sciences  NaUtrelUs  de 
Bouen,  3'  s^rie,  Tingt  et  uni^me  ann^e,  1"  semestre,- 1886,  pp.  60- 
GS.  pl^-  i-iii.     1886.    Bouen. 

American  as  well  as  European  forms  are  discussed  in  this  review  of 
Palaeozoic  insects.    Some  new  forms  are  uamed,  but  they  are  all  from 
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l!iiu.\GNiART,  Chaeles.— The  Fossil  lueocta  of  tlio  Primary  Rocks :  A 
Kapiil  Siirve.v  of  ibe  Eulomological  Fanun  of  tbe  Palieozoic  Period. 
Oeol.Mag.,Ncic  Scries, Decade  111,  vo\.  ii,  pp.  4S1-191,  pi.  xii.  Novem- 
ber, 1885.    Loudon. 

Trauslated  and  read  before  the  Manchester  Geological  Society,  Octo 
lierO,  1885,  by  MaikStirrnp,  F.  ti.  S.,  Hou.  Sec.  Bevised  and  reprinted 
by  penaission  of  the  aathor  aud  trannlator,  with  a  plate  from  tlie  Bvl 
letin  de  la  SociStS  dcg  Amis  des  Scimcea  NatureUes  de  Bouen  [aaaif, 
1385, 1'''  seinestre).  The  article  contains  discussious  of  the  American  aa 
well  as  of  the  £aropean  forms. 

Call,  B.  E.^^q  tbe  Qoatemary  and  recent  Mollasca  of  the  Great 

Basin,  with  descriptions  of  new  forms.    Introdnced  by  a  sketch  n( 

theQuatemaryLiikes  of  the  Great  Basin,  by  G.  K.   Gilbert    Bull 

U.  S.  Qeol.  Surv.,  No.  11,  pp.  1-66,  pis.  i-vi.    1886.    Washington. 

Gives  a  systematic  catalogue  of  the  recent  aud  Qaaternary  shells 

of  tbe  Great  Basin,  a  discossiou  of  their  environment  and  geographii-. 

and  chronologic  distrtbntion,  and  conclades  (1)  that  the  recent  and  tlie 

fossil  mollusca  are  predominantly  limnaeid,  a  biologic  expression  of  c1) 

mate;  (2)  that  the  fossil  fanna  is  more  variable  than  the  recent;  in  the 

Labontan  area  being  cbaraoteristically  limnaeid  (represented  by  Pom- 

pholtfx  effuaa),  and  in  tbe  Bonneville  area  rissoid  (represented  by  Amni- 

cola  porata  and  A.  dndnnatietms) ;   (3)  that  increase  in  salinity  finds  a 

biologic  expression  in  depauperation,  in  lessened  abundance,  and  in 

extinction  when  the  waters  become  briny  ;  (4)  that  the  oscillataoQS  of 

the  lakes  are  coupled  with  varying  abundance,  and  with  varying  size  of 

shells  as  a  biologic  expression  of  climate. 

Limn<^byBa  bonnevillensis,  from  tbe  Bonneville  I^ake  beds,  is  tbe  only 
new  fossil  species  described. 

Cabpbnteb,  p.  H.— Further  Remarks  upon  tbe  Morphology  of  the 
Blastoidea.    AnnaU  and  Magazine  of  Natural  History,  5th  ser.,  vol. 
XT,  pp.  277-300,  flg.,  p.  293.     April,  1885.    London. 
An  answer  to  and  a  criticism  of  Mr.  G.  Hambacb's  article  eDtitled 
"  Contribution  to  tbe  Anatomy  of  the  Genus  Pentremitea,  with  Descrip- 
tions of  Ifew  Species."     Trans.  Saint  Louis  Acad.  Sci.,  voL  rv,  No.  i, 
1881,  pp.  145-160,  pis.  A  and  B. 

Clarke,  J.  M. — A  Brief  Outline  of  the  Geological  Succession  iu  Ontario 
County,  New  York,  to  accompany  a  map.    Rep.  State  Qeoiogitt  for 
1884,  pp.  9-22.     1885.    Albany. 
Gives  lists  of  fossils  occurring  in  tbe  different  Devonian  fiirmationa. 

Clarke,  J.  M. — On  the  Higher  Devonian  Faunas  of-Ontario  Count}-. 
New  York.  Bull.  U.  S.  Geol.  Survey,  No,  16,  pp.  1-86,  pis.  i-Ui.  18ii5, 
Washington. 
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Twenty  8ix  new  species  of  invertebrateB  are  described  in  this  paper, 
which  is  divided  under  the  following  heads,  viz : 

(1)  Bibliography  of  the  formations  here  discussed,  viz,  the  Genesee, 
the  Naples,  the  Portage,  and  the  High  Point  Oliemung  rocks  of  New 
York. 

(:>)  The  Petrograpliic  and  Palieontologic  Characters  of  the  Genesee 
Beds. 

(3)  Beview  of  the  Faona  and  Flora  of  the  Genesee  Shales.  Here  the 
following  new  species  are  described :  Ooniatitei  nodifer,  Beyrichia  Da- 
fjon,  Chniatites  aatarte,  Orthoceraa  8tebos,  O.  Mephisto,  0.  Aamodem, 
Plaii/osioma  Belial,  Loxonmta  (!)  Molock,  Modiomorpha  (t)  Ckemos,  Spin- 
/era  Selpk^or.  H.  Ptuto,  Leiorynchut  (t)  Hecate. 

(4)  The  Petrographic  and  FalEeoutologic  Characters  of  the  Naples 
Beds. 

(5)  Beview  of  the  Faana  and  Flora  of  the  Naples  Beds.  Here  the 
following  new  species  are  described :  Ceratiocaria  aimptex,  0.  Beecheri, 
Echinoearis  Whitfieidi,  Qoniatites  Lutkeri,  Orlkoceras  acic^oides,  0.  On- 
tario, 0.  Jilosum,  BeUeroplion  incisus,  Trockua  {Pakeotrochvt)  prteeunor, 
Platyoatoma  (f)  mtnutisgimum,  Loxonema  Koe,  HyoUthes  Napolia,  Lingula 
triquetra,  Auhpora  annectena. 

(6)  The  Petrographic  and  Palteontologic  Characters  of  the  Portage 
Beds. 

(7)  A  List  of  the  Fossils  occnning  in  the  Genesee,  Naples,  and  Portage 
Beds  of  Ontario  Coantj,  with  the  names  of  species  heretofore  identified 
from  the  horizous  elsewhere  in  the  State  of  New  York,  bnt  not  as  yet 
known  within  this  district.  From  these  tables  he  conclndeB  that  the 
Naples  shales  have  no  sach  palsontologic  relation  to  the  rocks  of  the 
Ofaemnng  period  as  to  justify  the  union  of  them  with  these  rocks ;  that 
tbeir  fauna  and  flora  i^  more  closely  allied  to  those  ot  the  Hamilton 
eliales,  and  that  therefore  these  beds  are  to  be  regarded  either  as  con- 
stitating  the  uppermost  member  of  the  Hamilton  period  or,  together 

'  with  the  Qenesee  shales,  representing  a  distinct  geological  epoch.  The 
.  more  probable  conclusion  is  that  these  two  groups  of  strata  represent 
-  the  epoch  of  the  lower  Upper- Devonian  in  Western  New  York. 

(8)  Fanna  of  Chemung  Beils  at  High  Point.  It  is  unfortunate  that 
six  of  the  new  species  describetl  are  not  illustrated  in  any  manner. 

GiiATPOi^E,  E.  W. — On  the  Vertical  Range  of  certain  Fossil  Species  in 
Pennsylvania  and  New  York.  Amer.  Nat.,  vol.  xix,  pp.  644^-654. 
JdI;,  1885.    Philadelphia. 

( I )  Bemarks  on  certain  criticisms  by  Prof.  James  Hall,  of  Albany,  in 
the  prefiice  to  volume  07  of  the  Pennsylvania  reports,  on  the  palseonto- 
Yogical  portion  of  the  work  in  the  volnme.  Mr.  Claypole  states  that 
tfaere  is  no  doubt  that  in  Perry  County  spirifers,  unbroken  and  with  both 
valves  in  contact,  are  found  about  1,000  feet  above  red  sandstone  beds 
holfling  the  scales  of  Holoptj/chtus  or  Bothriolepis  or  both.  (2)  Theaa- 
tbor  states  that  8piri/era  disjuttcta,  S.  metocostalia,  8.  mexostriatin,  thongh  > 
evidently  characterizing,  probably,  in  some  places,  by  tbeir  abundance,' 


718  SCIENTIFIC   RECOBD   I'OR   1885. 

certaiu  zoueB,are  uot  by  any  means  limited  to  these  zonen,  but  invade 
each  other's  territory  to  an  aodeflned  extent;  and  that  apirifera  bntt 
occnrs  in  Middle  Peansylvania  higher  than  the  Portage  groap  in  llie 
Chemnng  proper,and  in  company  with  S.  metooosialU  (T)  (3)  Tbeaatbor 
doabt«  whether  there  is  any  distinct  character  by  which  Ortkia  tvlZlmnf 
can  be  separated  from  0.  impretaa,  and  he  states  on  Professor  WUliama's 
aathority  that  there  is  in  Kew  York  an  Orthii  which  cannot  be  distin- 
gniehed  fcom  0.  tuUim»i«,  occorring  not  at  200  feet  only,  bat  at  a  yet 
greater  height  (less  than  fiOO  feet)  above  the  Genesee  shale.  (4)  Hie 
author  states  that  there  ia  no  doabt  that  SalpaiUa  oatenvlatuM  ocean 
in  the  Lower  Helderberg-  limestone  at  the  place  mentioned  by  ProC  I. 
G.  White,  and  that  there  is  no  doubt  as  to  the  stratigrapbical  positjon 
of  the  bed  in  which  it  occnrs.  (6)  The  aathor  concludes  that  all  at- 
tempts to  confine  the  range  of  species  within  certain  arbitrary  limits 
are  attempts  that  are  not  likely  to  succeed,  and  that  the  artificial  sys- 
tems of  paleontology  which  have  been  constmcted  by  the  faithful,  earn- 
est, and  devoted  labors  of  the  students  of  the  science  are  but  tempo- 
rary. 

GoopEs,  J.  0.— On  Fossil  and  Subfossil  Land  Shells  of  the  United 
States,  with  S'oteson  Living  Species.  Cal^omia  Academy  o/Scienea, 
pp.  235-266.  October  13, 1886.  (San  Francisco.] 
Oalls  attention  to  the  lack  of  post-tertiary  changes  that  have  occurred 
in  the  species  of  the  Atlautic  slope  and  to  the  striking  chuiges  in  thorn 
of  the  Pacific  slope,  even  in  recent  times  and  preanmably  ever  ftince 
the  Tertiary  epochs.  He  mentions  the  occurrence  of  similar  changes 
on  the  islands  and  some  parts  of  tbemtun-land  of  Western  Europe  and 
AMca,  and  says:  "■  In  searching  for  a  common  cause  of  variations  af- 
fecting the  west  slopes  of  both  continents  similarly,  we  arrive  at  the 
conclusion  that  it  is  change  of  climate,  produced  by  Tertiai?  and  recent 
geological  action,  and  are  obliged  to  admit  that  such  action  ia  still  go- 
ing on."  The  absence  of  such  action  to  any  marked  extent  on  the  At- 
lantic slope  of  the  United  States  he  considers  the  cause  of  the  laok  of 
any  changes  in  the  land  sheila  there. 

Daix,  W,  H. — Miocene  Deposits  in  Florida.     Science,  vol.  Tl,  No,  130, 

p.  82.    July,  1886.    Cambridge. 

Notes  the  discovery  of  Et^hora  quadrieostata  at  Tampa,  by  Dr.  R. 
E.  0.  Steams,  and  says  that  it  is  probable  that  there  is  a  lai^ge  area  in 
Florida  corresponding  in  age  to  what  has  been  called  Utooeae  in  Vir- 
ginia and  the  CaroUnas. 

DA1.L,  W.  H.— Notes  on  some  Floridan  Land  and  Fresh  Water  Shells, 

with  a  Bevision  of  the  Anricniaoea  of  the  Eastern  Uuited  States. 

Proe.  U.  8.  Nat.  Mm.,  voL  Tm,  pp.  255,  289,  pis.  xvii,  xviii.     July  i, 

1885.    Washington. 

In  this  paper  Mr.  Dall  mentions  some  forms  that  are  found  fof«il  as 
well  as  recent. 
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Dall,'  W.  H. — List  of  Marine  MoHosca  coinpriBing  the  Qnaternary  Fob- 
siU  asd  recent  forms  from  American  localities  between  Cape  Hat'- 
teros  and  Cape  Roqae,  inclading  the  Bermadas.    Bull.  U.  S.  Oe^l.  Sur- 
vey, No.  24,  pp.  1-336.    1886.    Waahlngton.  ' 
A  bibliograpliy  of  the  works  consnlted  in  making  np  this  list  is  also 

given. 

DambSjW. — E.  W.GIaj^pole:  On  the  Occurrence  of  the  Oenas  Dalma- 
nites  in  the  Lower  Carboniferoas  Rocks  of  Ohio.  QeoL  Mag.,  1884, 
pp.  303-307  und  Holzschnitte.  Xeu.  Jahrb.  fur  Min.  Geol.  &  Pal.,  1885, 
Band  i,  p.  102.     Stnttgart.     (Abstract,) 

Dames,  W. — Cli.  D.  Walcott :  Appendages  of  the  Trilobite.  IScience, 
vol.  m,  No.  67, 1884,  pp.  279-281.  UTeu.  Jahrb.  fvr  Min.  Oeol.  &  Pnl., 
1886,  Band  i,  p,  102.    Stuttgart.    (Abstract.) 

Dames,  W. — B.  Jones  and  J.  W.  Eirby :  On  some  Carboniferous  Ento- 
mostraca  from  Nova  Scotia.  Qeol.  Mag.,  1884,  pp.  356-362,  t.  xii. 
yea.  J«ir6.  fur  Min.  Geol.  &  Pal,  1885,  Band  i,  pp.  106, 107.  Stutt- 
gart.   (Abstract.) 

Dames,  W. — Bnpert  Jones  and  H.  Woodward :  Notes  on  Phyllopodi- 
form  Crnetaceaus,  referable  to  the  Oenus  Echinocaris,  from  the  Pa- 
lieozoic  Uocks.  Geol  jfoj^. ,  1884,  pp.  303-396,  t.  Xlil.  Neu.  Jahrb. 
fur  Min.  Geol  tSs  Pal,  1886,  Band  i,  p.  110.    Stnttgart.     (Abstract.) 

Dahbs,  W. — 0.  H.  B.  Beecher:  Ceratiocaridie  from  tlie  Chemung  and 
Waverly  Groups  at  Warren,  Pa.  Report  of  Progress  PPP,  Second 
Oeol.  Surrey  of  Penusylvauia,  Harrisburg,  1884,  pp.  1-22,  &  1  u.  2. 
Neu.  Jahrb.  fur  Min.  Geol  &  Pnl.,  1886,  Band  I,  pp.  110,  111.  Stutt- 
gart.    (Abstract.)  ^ 

Dames,  W. — J.  Mickleborough :  Locomotary  Appendages  of  Trilobites. 
Geol  Mag.,  1884,  p.  80-84.  Seu.  Jahrb.  fur  Min.  Geol  <fe  Pal,  1886, 
Band  i,  p.  477.    Stuttgart.    (Notice  of.) 

/Dana,  J.  D.]. — Why  are  there  no  Fossils  in  the  Strata  preceding  the 
Gambriant  ^m^.(7oiir.jfjct.,3dser.,Tol.xxs,p.  78.  July,1885.  New 
Haven. 

CriticCses  Mr.  Charles  Morris's  view  that  the  earliest  animals,  like  the 
yooDgest  stage  of  animal  life  generally,  had  no  hard  parts  to  preserve, 
and  that  the  sudden  appearance  of  tribes  was  simply  the  appearance 
of  species  having  hard  or  stony  secretions.  One  difficulty  in  the  way 
of  tfae  theory  is  presented  by  the  eztateuce  of  limestone  fonnatioos  of 
great  extent  in  the  Arcbean  which  most  geologists  suppose  to  be  of  or- 
ganic origin,  and  the  existence  also  of  phosphate  of  lime  in  large  quan- 
tities which  also  is  material  of  possible  organic  origin.  {See  Morris, 
CbarJes.) 
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[Dana,  J.  D.|. — Cambrian  or  Primoidial  Bocks  in  the  Eaetero  Part  of 
British  Oolnmbia.    Amer.  Jour.  8ei.,  3d  ser.,  vol.  xxx,  p.  79.    Jnly, 
1SS5.    New  Haven. 
Notes  Mr.  Winwood's  description  in  the  Oeol.  Mag.  for  Maj  of  a 

Primordial  faana  from  near  Stephen,  on  the  Canadian  Pacific  Bailway. 

(SeeWinwood,  H.  H.) 

[Dana,  J.  D.]. — ^raana  nu^or  and  j^.  Randalli  of  Kewbeny;  large 
Hcrew-like  fossilB  &om  the  Cbemnng  gronp  of  Northern  Pennsylvania 
and  Bontbern  New  York.  Amer..Jour.  8cL,  3d  ser.,  vol.  XXX,  p.  244. 
September,  1886.     New  Haven. 

Notes  Dr.  Newberry's  descriptioD  of  these  forms,  and  the  f^t  that  he 
gives  no  decided  opinion  as  to  tbcir  biological  relations.  {See  New- 
berry, J.  S.) 

Dana,  J.  D. — Lower  Silnrian  Fossils  at  Canaan,  N.  Y.     Science,  vol. 

VI,  No.  339,  p.  283.    October,  1886.    Cambridge. 

States  that  Prof.  James  Hall  did  not  mean  the  beds  at  Canaan  by 
the  term  "  these  limestones"  ased  in  tbe  Seienee  report  of  his  remarks 
on  Professor  Dana's  paper  at  the  meeting  of  the  A.  A.  A.  S.  at  Ann 
Arbor,  bat  referred  to  his  knowledge  of  fossils  at  Hooeic,  40  miles 
north  of  Canaan,  in  a  limestone  which  be  regarded  as  of  the  same  age 
with  that  of  Canaan. 

[Dana,  J.  B.]. — New  American  Limnloid  Species  from  the  CarboDiferons. 

Amer.  Jour.  8oi.,  3d  ser.,  vol.  xxi,  p.  401.     November,  1885.     New 

Haven. 

Notice  of  Prof.  A.  S.  Packard's  article  in  the^merMMn  If aturalitt  for 
March,  1885. 

Dabton,  N.  H. — Preliminary  Notice  of  Fossils  in  the  Hadsoo  Kiver 
Slates  of  the  Sonthem  Part  of  Orange  Connty,  New  York,  and  else- 
wherp.    Amer.  Jour.  Set.,  3d  ser.,  vol.  xxx,  pp.  452-454.    December, 
1885.    New  Haven. 
Gives  lists  of  the  few  fossils  fonnd  near  Sugar  Loaf  Village,  at  Bode 

Tavern  and  near  Walden. 

Dawron,  O.  M. — Bowlder  Clays.   On  the  microscopic  stmotare  of  cer- 
tain bowlder  clays  and  the  organisms  contained  in  them.    Bull.  Ohi- 
cago  Acad.  Sei.,  vol.  i,  No.  vi,  pp.  59-69,  figs.  1-3  on  p.  62.    1886.     Chi- 
cago. 
The  author  meotioDS  the  occurrence  of  varioos  organisms  in  certain 

bowlder  clays  at  different  localities,  tuid  figures  certain  supposed  Anoe- 

lid  jaws  from  bowlder  clays  of  Chicago  and  vioinit^. 
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Dawboh,  <T.  W.  (Sir). — On  Bhizocarps  in  the  Paleozoic  Period.    Oatta- 
dian  Sec.  8c%.,  vol.  i  (1884->85),  pp.  19^27,  fig.  23.    1884.    Montreal. 
This  paper  was  read  before  the  A.  A.  A.  S.,  Angnat  16, 1883,  at  Mia- 
ueapoliB. 

The  anthor  describes  two  species  of  Sporangites  from  Brazil,  discnsseB 
their  occtirrence  in  varioas  part«  of  Jiforth  America,  and  conclades  that 
the  facts  he  ennmerates  do  notftamish  any  positive  proof  that  the  aban- 
dant  Bporangites  of  the  Erian  period  were  the  fractiflcation  of  Bhizo- 
carps, but  they  establish  a  certain  probability  of  this,  and  iovite  to 
farther  research  es. 

Dawsub,  J.  W.  (Sir). — Notes  on  Eozoon  Canadense.   Canadian  Sec,  8ei., 

vol.  I  (1884-'85),  pp.  68,  59.     1884.    Montreal. 

Abstract  of  a  paper  rea«l  befbre  the  British  Association  in  1883,  at 
Soathport. 

The  aathor  stated  that  the  EozoSd,  in  its  ordinary  condition  as  min- 
eralized by  serpendue,  presents  the  simplest  kind  of  mineralization  of 
a  calcareoDs  fossil ;  that  in  which  the  original  calcite  walls  still  exist, 
with  no  change  except  a  crystallization  of  the  calcite,  common  in  Uie 
fossils  of  newer  formations,  and  with  the  cavitiee  filled  with  a  hydrous 
silicate,  which  was  evidently  in  process  of  deposition  on  the  sea-bot- 
tom on  which  Bozofin  is  supposed  to  have  lived. 

Dawson,  J.  W.  (Sir).— The  Mesozoic  Floras  of  the  Bocky  Monntain 
Begion  of  Canada.     Canadian  Sec.  8oi.,vd[.  i  (1884-'85),  pp.  141-143. 
1885.    Montreal. 
Abstract  of  a  paper  read  before  the  Boyal  Society  of  Canada,  May, 

1885.    {See  other  abstracts  and  reviews  of  the  same  paper.) 

Dawson,  J.  W.  (Sir). — Ancient  Insects  and  Scorpions.  Canadian  Sec, 
ScL,  vol.  I  {1884-'86),  pp.  207,  208.  1885.  Montreal. 
A  notice  of  the  discovery  of  insects  in  the  Silurian,  that  the  Spanish 
Frotoblattina  suggests  the  existence  of  Silurian  forests  prodncing  some 
kind  of  saccnlent  and  nutritions  vegetable  food,  while  it  also  famishes 
an  explanation  of  the  possible  means  of  sustenance  of  the  carnivorous 
scorpions. 

Da~wson,  J.  W.  (Sir), — A  Modem  Type  of  Plant  in  the  Cretaceous. 

Science,  voL  t,  No.  126,  p.  514,  flg.  on  p.  614.    June,  1885.   Cambridge.. 

Describes  and  flgnres  Brasenice  antiqua,  fcom  the  Upper  Gretaceons 
of  tbe  Soath  Saskatchewan  River.  The  specimens  come  from  the  Belly 
Biver  series  of  the  Canadian  survey  near  Medicine  Hat.  These  beds 
are  Upper  Cretaceous,  and  hold  fossils  some  of  which  resemble  those  of 
the  Laramie  group;  others  those  of  the  Pierre  groap.  The  aathor 
himself  assisted  at  tbe  disinterment  of  a  Dinosaur  of  the  genus  Die- 
Untius  from  beds  overlying  those  in  which  the  leaves  occur. 
H.  Mis.  IB. 46 
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Dawson,  J.  W.  (Sir).— A  Jorasso-Oretaoeoiu  Flora  in  tlie  Booky  Mount- 
tills.  Bcimce,  vol.  T,  TSo.  125,  pp.  631, 632.  June,  1886.  Cambridge. 
ITotes  the  discovery  of  this  foima.byDr.  G.  M.  Dawson,  in  theBooky 
Monntains,  on  the  branches  of  the  Old  Man  Biver,  Martin  Creek,  Goal 
Creek,  and  one  other  locality  far  to  the  northwest  on  the  Saskwa  Birer. 
Sir  William  proposes  for  the  beds  containing  it  the  name  of  Kootanie 
group.  They  can  be  traced  for  a  distance  of  140  miles  north  and  soath 
in  the  troughs  of  the  palfeozolc  formations  of  the  monntains.  The  plants 
fonnd  ore  conifers,  cycads,  and  feme,  tbe  oycada  being  espeoally 
abundant.  Some  are  identical  with  species  described  by  Heer  from 
the  Jurassic  of  Siberia,  while  others  occur  in  the  Lower  Cretaceous  of 
Greenland.    No  dicotyledonous  leaves  have  been  fonnd  in  these  beds. 

Dawson,  J.  W.  (Sir). — The  Cretaceous  Floras  of  Canada.   N'oiurey  \o\. 

xxxin,  pp.  32-34.    1886.    London  and  New  York. 

From  the  advauoe  sheets  of  a  memoir  to  appear  in  the  Trantaetioiu 
of  tA«  Ba^al  Society  of  Canada.  The  aathor  first  discusses  the  geologi- 
cal relations  of  the  floras,  and  gives,  on  page  33,  a  table  showing  the 
"  successive  floras  and  subfloras  of  tbe  eretaoeons  in  Canada  (in  de- 
scending order  "),  This  table  ranges  ftom  the  Upper  Laramie  or  Porca- 
pine  HiU  series,  containing  the  Platanos  beds  of  Sonris  Biver,  Oalgaty, 
down  to  tbe  Neocomien  (1)  Kootanie  series  of  the  Bocky  Mountains,  oon- 
taining  cycads,  pines,  and  ferns.  The  author  then  dicussesthe  physio^ 
conditions  and  climate  indicated  by  the  Uretaceons  floras. 

Dawson,  J.  W.  (Sir) — Sir  William  Dawson  on  the  MesoEoio  Floras  «rf 
the  Bocky  Monntain  Begion  of  Canada.  Amer.  NaL,  vol.  nz,  pp. 
699,  700.    July,  1886.    Philadelphia. 

An  abstract  of  a  paper  read  before  the  Boyal  Society  of  Canada,  Hay, 
1886.  The  paper  refers  more  partienlarly  to  a  remarkable  Jnrasso-Cre- 
taoeons  flora  recently  discovered  by  Dr.  6.  M.  Dawson  in  the  Bocky 
Mountains,  and  to  intermediate  gronps  of  plants  between  this  and  the 
Middle  Cretaceous,  serving  to  extend  greatly  onr  knowledge  of  the 
Lower  Cretaceous  flora,  and  to  render  more  complete  the  series  of  plants 
between  this  and  the  Laramie.    {See  Dawson,  Sir  William.) 

Dawson,  J.  W.  (Sir). — On  the  Meeozoic  Floras  of  tbe  Booky  Moontoin 
Begion  of  Canada.  Tram.  Boy.  Soe.  Omutda  (vol.  m),  section  iv, 
1885,  pp.  1-22,  pis.  i-iv.    1885.    Montreal. 

Considers  the  flora  of  the  Laramie  groap  to  be  that  of  the  newest 
Cretaceous.  Describes  a  new  flora  of  Jnrasso-Cretaoeons  age  fbond  by 
Dr.  G.  M.  Dawson,  which  undoubtedly  represents  the  flora  of  the  lowest 
Oretaceons,  which  has  not  hitherto  been  recognized  in  Western  Amerios, 
and  proposes  to  name  it  the  Kootanie  series.  Tbe  fbllowing  new  fimns 
are  described :  Dielaonia  sp.,  A^lenium  MarUnianum,  ZamiU*  Montmmm^ 
Z.y  ap.,  Spkenozamite*  *p.,  Saliaburia  {Oin^ko)  nana,  Taonunu  jnoertu*  ; 
fty>m  tbe  intermediate  aerifO,  Stereulia  vetutMa;  from  the  Hill  i 
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or  npper  series,  J>ick8onia  Munda^  Asplenium  albertum,  Williamaonta  re- 
emtior,  Platanut  afflnis  var.  ampla,  Cinnamonium  Oanadease,  Aralia  ro- 
tundata,  A.  Wettoni,  Palivrui  montania,  P.  ovalia,  Juglanditet  eretacea; 
from  the  Belly  River  and  Laramie  gronp,  Brasenice  antiqtta,  P^ultu 
Uaidentata,  Aeer  Saskatckewente,  Abietitea  TyrreUU,  Platanut  {Araliopsis) 
Bvrpeana,  Viburnum  oxycoccoidea,  T.  CcUgarianum,  Saliiburia  ap. 

Fontaine,  William  M.— ContributioustotheEDowledgeof  the  Older 
Mesozoic  Flora  of  Virgioia.     Annals  and  Magazine  of  Natural  History, 
5tb  series,  vol.  xti,  pp.  517-519.    December,  1885.    Ix>ndoii. 
Notice  and  abstract  of  Profeasor  Fontaine'a  monograph  of  the  V.  S. 

Geol.  Sarv.,  vol.  VL 

Fontaine,  William  M.— Contribotiona  to  the  Knowledge  of  the  Older 
Mesozoic  Flora  of  Virginia.    Pop.8ei.Monthly,\o\.ixviu,p.i29,    No- 
,       vember,  1885.    New  York. 

A  notice  and  very  brief  abstract  of  Frofeaaor  Fontaine's  monograph 

of  the  V.  8.  Geol.  Snrv.,  vol.  vi. 

Ford,  S.  W.— Note  on  the  A|;e  of  the  Slaty  and  Arenaceous  Bocks  in  the 
Vicinity  of  Schenectady,  Schenectady  Oouuty,  New  York.    Amer. 
Jomr.  Set.,  3d  aer.,  vol.  xxii,  pp.  397,  398,    May,  1886.    New  Haven. 
The  author  refers  these  beds  to  the  age  of  the  TTtica  group  on  palseon- 
tologic  grounds.    They  have  formerly  been  considered  as  belonging  to 
the  epoch  of  the  Lorraine  sbalea.    He  finds  Lingula  curta  a  IJtica  spe- 
cies, and  other  fossila. 

FOED,  S.  W. — (Note  on  the  Age  of  the  Slaty  and  Arenaceous  Bocka  in 
the  Vicinity  of  Schenectady,  Schenectady  County,  New  York,)    Na- 
ture, vol.  xxxn,  p.  116.    1885.    London  and  New  York. 
ITotioe  and  abstract  of  Mr,  Ford's  paper  in  the  Amer.  Jour.  Sci.,  3d 

aer.,  vol.  xiix,  pp.  397,  398. 

Gabdn£B,  J.  8. — The  Cretaceous  and  Tertiary  Floras  of  the  United 
States,  by  Leo  Lesquereux  (U.  S.  Snrvey  of  the  Territories  under 
F.    V.  Hayden,  vol.  vn).    Ifatvre,  vol.  xxxiil,  pp.  196,  197,     1885, 
Xtondon  and  New  York. 
A  brief  review  of  Professor  Lesquerens's  important  work. 

OBTXiEB,  H.  T. — Lester  F,  Ward :  On  Mesozoic  Dicotyledons.  Ann.  and 
Ma^az.  of  Nat.  History,  1884,  vol.  xin,  No.  77,  pp.  383-396.  Neu. 
JaHrb.  fur  Mut.  Geol.  d;  Pal,  1885,  Band  ll,  pp.  219,  220.  Stuttgart 
(Abstract.) 

GXJBi'^^f  W.  F,  B. — New  Carboniferous  Foasils.    Bulletin  No,  2,  pp, 

1_12.    Febmary  25, 1884.    (Danville,  111.) 

l>eacribes  a  number  of  fossils  from  his  own  collection,  no  illustrations 
)»ccoDi|>anyiDg  the  descriptionti.     The  f'ollowiug  genera  and  species  are 
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eatablislied :  Troostocrinut  WaehnRitthi;  the  new  genaa  OuenmulUtt, 
witb  tbe  foIlo^Dg  types :  C.  MtercultUut  and  C.  tricarinatua  ;  the  new 
j^nas  ddarospongia,  with  the  type  C  Htla  ;  the  new  genus  Ptychottj/lui, 
with  the  types  P.  heterocoatalU  and  P.  subtumidus.  The  above  new 
genera  are  all  placed  in  the  Protista.  Discina  Keohuk,  Lepetoptit  Par- 
rishi,  Belleropkon  Oarayeniia,  B.  incomptus,  B.  nodooMtofM,  B.  teHuttin- 
eatu»,  B.  nigopieurua. 

Hali,,  Jaues. — "Sote  od  the  Intimate  Belations  of  the  Ohemang  Group 
and  Waverly  SandstoDe  In  Northwestern  Pennsjlvania  and  Soath west- 
ern New  Tork.  Proc.  A.  A.  A.  8.,  vol.  ttyitt,  part  ii,  pp.  416-419. 
1885.     Salem. 

(Atratract.)  Qives  a  list  of  the  Waverly  genera  of  fossils.  Without 
any  apparent  want  of  conformity  the  Waverly  foUows  theChemang,  bnt 
at  the  point  in  the  section  marked  "  Place  of  the  Catekill"  thereisabia- 
tas  wbicb,  in  Eastern  New  "York  and  PeoDsylvania,  is  marked  by  the 
presence  of  measures  having  a  thickness  of  lirom  3,000  to  5,000  feet. 
Therefore  we  bave  a  right  to  conclude  that  there  has  been  a  long  inter- 
val in  time  between  the  final  deposition  of  *tbe  barren  Chemaog  shales 
and  the  fossiliferons  Waverly  sandstone,  or  that  the  deposition  of  tbe 
estoary  Catskill  sediments  has  been  going  on  simnltaneoasty  with  tbe 
open  sea  deposits  of  the  Waverly  formation. 

Hall,  James.— Note  on  the  Enrypterid®  of  the  Devonian  and  Gar- 
boniferoas  Formations  of  Pennsylvania;  with  a  supplementary  note 
on  the  StgloHurua  excelsior.  Proc.  A.  A.  A-  S.,  vol.  xxxm,  part  ii, 
pp.  420-422.    1885.    Salem. 

The  geologic  range  of  tbe  genns,  so  far  as  at  present  known,  is  fVom 
the  Clinton  gronp,  where  we  have  an  unpublished  species  (Eurypterti* 
prominena) — to  the  Coal  Measares.  Gives  a  tabular  view  of  the  geologi- 
cal distribntion  of  the  family  Enrypterdee  in  tbe  United  States.  Gives 
a  note  on  the  size  and  occurrence  of  Stylonurus  excelsior,  Hall. 

Hall,  James. — Note  on  the  Eurypteridie  of  tbe  Devonian  and  Carbon- 
iferouB  Formations  of  Pennsylvania.  2d  Oeol.  Sitrv.  Pennsylvania, 
Bep.  of  Progress  P.  P.  P.,  pp.  23-39,  pis.  iii-viii,  flgs.  2-4,  on  pp.  25, 
27,  and  34.    1884.    Harrisbnrg. 

Discusses  tbe  Enrypteridse,  gives  a  tabular  view  of  the  geological 
distribution  of  the  family  in  the  IJnited  States,  and  describes  Euryptertu 
Beeckeri  frAm  the  Chemung,  E.  stylus  from  the  Alleghany  River  eerieet, 
and  names  and  figures,  but  does  not  mention  in  the  text,  F  jrnfniis,  pL 
iv,  flgs.  9  and  10. 

Hall,  Jambs. — Classification  of  tbe  Lamellibrancbiata.    Aep.  State  6e- 

ologist  for  1881,  pp.  8-15,  pis.  i-xi.    1884.    Albany. 

Tbe  plates  are  intended  to  represent  tiie  characteristic  generic  forms 
and  to  convey  in  a  measure  some  idea  of  the  variety  of  forms  embraced 
in  each  genus  of  Devonian  Lamellibrancbiitta. 
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ttat.t.j  Jaheb. — DiBcossion  npon  the  Manaer  of  Growth,  TariatioD  of 
Form,  aiid  Oharocters  of  the  Geons  Fenestella,  and  it8  Belations  to  He- 
mitrypa,  Polypora,  Betepora,  Cryptopora,  &c.  Rep.  State  Qeologut 
forl8S2,pp.&.16,fig8.1-36onpp.d,10,12,13,15.  4to.  1S83.  Albany. 
Bedeflues  the  genua  FeneateUaf  and  iocliides  in  it  Retepora,  PhplUrp- 
ora,  Leptopora,  Keteporina,  FenestrelUna,  Hemitiypa.  For  contioaation 
of  article,  see  Bep.  State  Oeologist  for  1884,  pp.  3&-45.    1885.    Albany. 

Haix,  Jaues. — FoeeU  Oorala  and  Bryozoans  of  tbe  Lower  Helderberg 
Groap  and  Fossil  Bryozoans  of  tbe  Upper  Helderberg  Group.    Bep. 
State  GeoUgiat  for  1882,  p.  17,  pla.  i-ssxiii.    4to.    1883.    Albany. 
These  plates  are  pbotolithograpbed  and  pablished  with  their  expla- 
nations in  advance  of  vol.  vi,  Palceontology  of  Kew  Torfc. 

Hall,  James. — Brachiopoda:  Plates  and  Explanations.    Rtp.  State  Oe- 
ologist for  1882,  pla.  xxxiv-LXi.    4to.    1883.    Albany. 
These  plates  are  photolitbographed  and  pnblislied  with  their  expla- 
nations in  advance  of  vol.  it,  part  ii.  Palaeontology  of  New  York. 

Hall,  James. — Description  of  tbe  Uryozoans  of  the  Hamilton  Gronp. 

(Fenestellids  excepted.)    Rep.  State  Oeologiet  for  1883,  pp.  5-61. 

1884.     Albany. 

The  followiog  new  siiecies  are  described ;  Oaliopora  bipunetata,  ThaU 
loatigma  multacuteata,  jAchenalia  culteUata,  Stiotopora  orenulataf  then 
Stictopora  is  described  as  a  subgeoos  on  p.  48 ;  S.  (s.  g.  T)  dichotoma  n. 
sp.,  is  described  under  it. 

Most  of  the  species  and  genera  in  this  article  were  more  briefly  de- 
BcribedintheZVan«..d{6any2iutt7ufe,vol.x,pp.l79-197.  1883.  Albany. 

Hall,  Jambs. — Notice  of  the  Machinery  and  Methods  of  Gntting  Speci- 
mens of  Bocks  and  Fossils  at  the  New  York  State  Musenm  of  Natural 
History.    35th  Rep.  New  York  State  Hue.  Hat.  Hut,  pp.  121-124,  pis. 
i,  ii,  and  xvi.    1884.    Albany. 
Plates  i  and  ii  contain  figures  of  the  machinery  nsed,  and  plate  xvi 

contains  figures  and  translucent  sections  of  fossil  corals  made  by  the 

method  explained.    The  illustration  of  Tetradium  Ontario  is  marked  as 

a  new  species. 

Hall,  Jahes. — Preliminary  I7otice  of  tbe  Lamellibrancbiate  Shells  of 
the  Upper  Helderberg,  Hamilton,  and  Cfaemang  Groups.    Prepara- 
tory for  the  Falseontology  of  New  York,  part  i.    35th  Rep.  New  York 
Slate  Hue.  Nat.  Hiat.,  pp.  215-406f.    1884.    Albany. 
A  separate  issae  of  this  paper  was  also  published  with  five  plates  on 

jreneric  illostrations  taken  from  the  Report  of  ihe  State  Oeologitt  for 

1882. 

Poblished  in  advance  of  PalEBOutoIogy  of  New  York,  vol.  T,  part  i. 

Koticed  last  year.  -,  , 
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Hai.i.,Jahes. — Description  ofFossU  Corals  from  the  Niagara  aodUppet 

Helderberg  Groups.    35th  Rep.  Neip  York  State  Mns.  Nat.  Hist,,  pp. 

407-464,  pis.  zxiii-xxx.     1884.     Albany. 

The  following  new  species  are  from  the  Niagara  gronp :  S^epteUumat 
{Zaphrentia T)  exstans,  8.t  {Z.t)  limitare,  PtychopkyUum  fior^orme, P. 
fuieratKm,  Ghonophyllum  radum,  C.  capax,  HaXUa  tcitvioy  H.  Hvita,  E. 
divergens,  H.  pluma,  AnUopkyllum  unilargum,  A.  trifurcatHm,  A,  t  bila- 
mfHatum,  Zapkrentis  rtgida,  Z.  crittulatum,  Z.  pretsula,  Z.  latitinus,  Z. 
aubvada,  Ampterus  un^orme,  A.  jimctum,  Cyathaxonia  eolum^lata,  C. 
Eerzeriy  Cyatkopkyllum  intertrium,  C.  buUutatum,  H^iopkylium  gemmi- 
ferum,  H.  pravum,  H.  deiUilineatum,  H.  mtteUum,  H.  puteatum,  Cysti- 
pkylium  granUineatum,  CtUceola  pu»iUa,  Cyaihospongia  excreteens.  Cya- 
tkospongia  is  a  new  genas  an  d  is  described  as  one  of  the  Petro«p<mgia. 

The  following  new  species  are  ftom  the  Upper  HeMerberg  groop : 
Streptelasma  lamellatitm,  8.  tenue,  8.  disaimile,  8.  injtatum,  8.  timplex,  8. 
laterariwm,  S.  ampliatum,  8.  conspicuum,  8,  fossula,  8.  crateri/orme,  8. 
invotutum,  8.  aquidistatu,  8.  mammi/erum,  S.  papillatum,  8.  eoarctatuwi, 
Ptychophyllttm  verai/orme^  P.  striatum,  Attlachophyllum  convergetu,  A. 
prateri/orme,  A.pimuitum,  A.  prijie^t,  A.  enieiforme,  A.praciptum,  A. 
reflexum,  A.  tripianatum,  A.  trisculaotum,  A.  poculum,  A.  bilaterale,  Za- 
phrentia inequalia,  Z.  complanata,  Z.  cyatki/ormia,  Z.  ponderoaa,  Z.  tabu- 
lata,  Z.  corrugata,  Z.  auboompreasa,  Z.  ColletH,  Z.  planima,  Z.  Jkai/omia, 
Z.  oralis,  Z.  spissa,  Z.  torta,  Z.  faatigata,  Z.  triautura,  Z.  profunda,  Z. 
nitiiia,  Z  frequenlata,  Z.  dtiplicata,  Z.  sentoaa.  Z.  calcari/ormia,  Z.  oon- 
atricta,  Z.  annuiata,  Z.  Enappi,  Z./oliata,  Z.  ivclinata,  Z.  irregularis,  Z. 
concara,  Z.  Herzeri,  Z.  curvata,  Z.  gravis,  Z.  transversa,  Z.  elegant,  Z. 
convoluta,  Z.  contorta,  Z.  venuata,  Elasmi^hyllum  (new  genus),  type  E.  aU 
tenuatum,  Cyathopkyltum  (Elaamopkyllum)  intervesicttlvm,  C.  ex/oUatum, 
C.  canaliculatum,  C.  imposilum,  0.  depreasum,  C.  arcftfoaaa,  C.  reticula- 
turn,  V.  bullatum,  V.  coh^Bretta,  C.  aeptatum,  C.  per/oaiiulatum,  C.  eoncen- 
tricum,  C.  scalenum,  C.  perplicatum,  0.  robuatum,  Blolhropkyllum  multi- 
eaticatum,  B.  papulosam,  B.  ainw(^um,  B.  promiaaum,  Heliophyllum  aUer- 
natum,  H.  incrasaatum,  H.  acuminatum,  H.  venatum,  H.  imbrieaium,  H- 
verticale,  S.  invagination,  H.  aquale,  H.  faaeiculatum,  H.  annulatum, 
H.  compactum,  E.  dentatum,  H.  ftcundum,  H.  getnmatum,  S.  tatericret- 
cens,  B-  pocillatum,  H.   distam,  H.  Uneolatum,  H.  tequum,  H.  tcyphuiua^ 
E.  tetiuimurale,  E.  Nettebrotki,  E.  aordidum,  E.  denticuiatum,  H.  cam- 
pani/orme,  E.  fiaauratum,  E.  canceltatum,  Dypkyphyllum  adnattim,  D.  cyl- 
indratxtttn,  D.  opertum,  D.  breve,  D.  tumidulum,  Cystiphyllum  bipartitxm, 
C. bi/urcatum,  C.  muricatum,  G.  quadrangulare,  C.  tenviradiua,  C.namum, 
V.  latiradiua,  C.  supraplanum,  C.  erateriforme,  C.  puatulatum,  C.  infuntH- 
bulum,  0.  obliquum,  0.  scalftum,  C.  striatura,  Coleopkyllum  new  geaas, 
types  G.  Bomingeri  and  C.  pyHforme. 

Only  Upper  Helderberg  species  are  illastratfid,  and  the  illustratioDa 
of  these  stop  at  Zapkrentis  Eerziri  in  the  above  Ust. 
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Haix,  Jakes. — lUoBtratioQS  of  the  Hicroscopio  Structure  of  Braohio* 
poda.  3Stb  Bep.  New  ¥ork  State  Mus.  Hat  ffist,  pL  zxii.  1884. 
Albany. 

These  illnstratioDs  are  preeeoted  to  show  tbe  principal  varieties  of 
strnctore  of  the  Btrophomenoid  Brachiopoda.  They  represent  a  portico 
of  the  work  which  is  being  done  for  the  eincidation  .of  shell  stmctore 
preparatory  for  the  volame  of  Palceootology  on  the  Revision  of  the  Bra- 
chiopoda. Tbe  specimens  are  prepared  and  photographed,  and  tbe  ao- 
companying  flgores  were  drawn  on  stone  from  pbotograpbic  prints. 

Hai.1,,  Jambs. — Bryozoa  (FenestellidEej  of  the  Hamilton  Group.    Sfith 
Rep.  Nme  York  State  Mm.  Nat.  But.,  pp.  57-72.    18S4.    AIb«iy. 
The  following  new  species  are  described :  FeTiestella  multiplex,  F.  lot- 

itTMncata,  F.Jlstulata,  F.atpectuty  F.  anguatata,  F.  marcida,  F.pUmira- 

m4>»a,  F.  cinctuta,  F.  perundutata,  F.  aaitta,  F.  injlexa,  F.  perforata,  F. 

aoataria,  F.  exornata,  F,  quadrangula,  F.  emaciata,  F.  eurvata,  F.  ftr«fi- 

tinea,  F.  tubtortUiSf  and  F.  ttrata. 

Hall,  James. — On  the  Stroctnre  of  tbe  Shell  in  the  Oenas  Ortbis.  36th 
fi<3>.  New.  York  State  Mus.  Nat.  Sist.,  pp.  73-75,  pis.  iii,  iv.  1884. 
bany. 

With  bis  present  knowledge  the  author  makes  three  groups  of  Ortbis, 
according  to  their  shell  structure,  tbe  non-punctate,  the  distinctly  punc- 
tate, with  distinct  rows  of  punctte  coming  ont  along  the  summit  of  tbe 
radii,  and  tbe  highly  punctate.  Excellent  figures  of  shell  sections  are 
given. 

Haxj<,  James.— Description  of  ft  New  Species  of  Stylounrus  fVom  the 
Catskill  Group.  36tb  Rep.  New  York  State  Mua.  Nat  Sitt,  pp.  76, 
77,  pL  T.    1884.    Albany.    (Describes  Stylonurus  exceUior.) 

IHaxx,  Jambs].— Description  of  a  New  Genus  &om  Greenfield,  Saratoga 
Ooiinty,  New  York.    36th  Rep.  New  York  State  Mtu.  Nat.  Hi»t.,  pL 
vi,     1884.    Albany. 
I>e8cribes  the  new  genus  Oryptoxoon,mth  C.proH/erum  as  its  type. 

The  S'eneric  and  specific  description  are  on  tbe  page  of  the  explanation 

ot  tbe  plate.    There  is  no  name  connected  with  it,  but  the  author  is  pre- 

sinnably  James  Hall. 

H*T.T^  Jambs. — On  the  Mode  of  Growth  and  Relations  of  the  Fenestel- 
lidse.    Rtp.  State  Oeologigt  for  1884,  pp.  3&-46,  pis.  i,  ii ;  figs.  »~i,  p. 
39 ;    1-2,  p.  40;  A-E,  p.  41 ;  A,  p.  42 ;  1-10,  pp.  43-41!.    1885.    Al- 
bany. 
Continued  fVom  page  14  of  tbe  Report  of  the  State  Qeologitt  for  1882. 

Assembly  document  No.  178,  1883. 

Tfae  author  proposes  the  following  subgenera:  Feneitropora,  Ptglo- 
poritut,  J^loporello,  TJnitrypa,  laotrypa.    Gives  at  length  his  reasons 
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for  Dot  recognizing^  the  generic  valac  of  Oarinopora  and  Cryptopwa 
KicbolsoD.  A  considerable  nnmber  of  figares  have  been  prepared,  bat 
not  yet  litbograpbed,  to  illnstrate  this  paper  on  the  FenestelUda.  Xheee 
will  appear  in  a  futare  report. 

[Hali.,  Jamesj. — On  the  Relations  of  the  Genera  Stictopora.  Ptilodictya, 
Acrogenia,  and  Allied  Ponns  in  the  Palteozoic  Bocks  of  New  Yorfe. 
Bep.  Stale  Qeologiat  for  1884,  p.  46 ;  figs.  1-3,  p.  46.  188S.  Albany. 
To  be  printed  with  the  next  report  of  the  State  Geologist    Fignres 

1,  2,  and  3  are  typical  forms  of  Stietopora,  Ptilodictya,  and  Acrogenia, 

[HAX.L,  JAHES]. — Kote  (OD  Bouie  Pals&ozoic  Pectenoid  Shells).     Rep. 

State  Oeologut  for  1884,  pp.  47,  48 ;  figs.  1-6,  p.  46.     1 885.    Albany. 

These  wood-cots  were  prepared  for  the  report  of  the  State  Geologist 
for  1882.  They  were  not  completed  in  time  for  insertion  in  that  report 
and  are  introdnced  in  thie  jtlaoe  with  their  exiilaoatioDs.    Figs.  1  and 

2,  Aviculopecten ;  flgs.  3  and  4,  Pterinea  Jl(Aella ;  fig.  5,  Acttnopteria  de- 
eussata;  and  fig.  6,  Avieulopecten  exacutut. 

Hbilphin,  Ahgblo.— Town  Geology.  The  Lesson  of  the  Philadeiphia 
Rocks.  Stadies  of  Nature  along  the  Highways  and  among  the  Bj'- 
ways  of  a  Metropolitan  Town,  pp.  1-142,  pis.  i-vii.  1885.  Phil- 
adelphia. 

Chapter  x  is  on  the  fossils  of  the  marl,  or  life  in  the  Cretaceous  pe- 
riod, containing  popular  descriptions  of  the  groups ;  plates  iv  and  v 
contain  flgnres  of  the  Cretaceous  invertebrate  fanoa. 

Heilpbin,  Angelo. — The  Classiflcation  and  Palesontolo^  of  the  C.  S. 
Tertiary  Deposits.     Scienee,  vol.  t,  No.  124,  pp.  475,  476.    Jane,  1885. 
Cambridge. 
■   A  protest  against;  the  acceptance  of  Dr.  Otto  Ueyer's  views  in  his 
"  Genealogy  of  the  Species  of  the  Older  Tertiary  Formations,"  and  a  warn- 
ing to  palseontologists  not  to  accept  his  numerous  new  species. 

HeilPEIK,  Ahgelo. — The  Classification  and  PalEBontology  of  the  U.  8. 

Tertiary  Deposits.     Science,  vol.  Vi,  No.  130,  pp.  83,  84.    July,  1885. 

Cambridge. 

Contains  fiirther  criticisms  of  Dr.  Otto  Meyer's  paper,  and  reiterates 
his  warning  to  geologists  and  palseontologists  against  the  acceptatioa  <ri' 
his  views. 

HiLOAHD,  E.  W,— The  Classification  and  Paleontology  of  the  U.  S.  Ter- 
tiary Deposits.  Science,  vol.  XI,  No.  128,  p.  44.  July,  1885.  Cam 
bridge. 

Note  on  Dr.  Utto  Meyer's  paper  in  the  Amer.  Jour.  Set.,  and  on  Mr. 
A.  Heilprio's  notice  of  it  in  Science,  The  author  enters  a  caveat  on 
both  sides  of  the  qnestion,  sympathizes  with  Dr.  Beyer's  views  in  re- 
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speet  to  the  transition  of  so-called  species  from  one  of  the  stages  to 
another,  but  emphatically  agrees  with  Heilprin  as  to  the  impossibility 
of  sabTcrtiug  the  accaiDulative  stratigrapbic  evideoce,  to  the  effect  that 
the  relative  saperposition  of  the  several  principal  stages — the  Bohr- 
stooe,  Claiborne,  Jackson,  aud  Tickaburg  groups — cannot  be  otherwise 
than  as  heretofore  ascertained  id  hundreds  of  localities  by  others  as 
well  as  by  himself. 

HiLGABD,  E.  W. — The  Old  Tertiary  of  the  Southwest  Amer.  Jour.  Soi., 
3d  ser.,  vol.  xxi,  pp.  266-269.  October,  1886.  New  Haven. 
Criticises  Dr.  Otto  Meyer's  views  as  expressed  in  the  Jone  and  Jnly 
nambera  of  this  joamal.  Does  not  attach  much  importance  to  Flagi- 
oatoma  dumoaum  as  a  significant  fossil.  Considers  Area  Mississippietuia 
as  the  most  characteristic  Vicksburg  fossil.  For  the  Jackson  age  the 
most  eoDstant  fossil  is  the  Zeuglodon  and  also  Venerieardia  pUtnieoatOy 
which  has  nowhere  been  found  associated  with  the  characteristic  Ticks- 
burg  faaoa.  Through  this  widely  diffused  and  universally  recognized 
shell,  as  well  as  through  the  almost  equally  constaqt  Oaatridium  vetua- 
turn  and  Calyptrophorua  velatua  as  common  fossils,  the  Jacksoo  fauna 
connects  strikingly  witb  the  Claiborne  and  Bubrstone  beds,  and  the 
author  has  found  this  Venerieardia  iu  the  latter  in  almost  immediate 
contact  with  the  Upper  Cretaceous  rocks  of  North  Mississippi.  Upon 
Dr.  Meyer's  assnmptioD,  the  Yicksburg  beds,  void  of  both  of  the  above 
types,  would  actually  be  intercalated  betweeu  this  oldest  post-Creta- 
ceous fanna  and  the  Claiborne  and  Jackson  beds.  However,  bis  as- 
somption  is  abundantly  and  conclusively  disproved  by  the  most  direct 
strati  graphical  evidence. 

HtNDE,  G.  J. — Description  of  a  New  Species  of  Crinoids  with  Articalating 
Spines.     AnnaU  and  Magazine  of  S'atural  History,  5th  ser.,  vol.  XV, 
pp.  157-173,  [)1.  vi^  aud  fig.  p.  163.     March,  1885.     London. 
•Describes  the  new  genus  Bystrierinus=:Arthroacantha,  Williams,  in- 
valid, and  the  new  species  Hyatricrinus  Garpenteri  from  the  Middle  De- 
vonian at  Arkona,  Ontario,  Canada.    The  peculiarity  of  the  species 
consists  in  movable  spiues. 

HiNDE,  O.  J. — Notice  of  Hyetricrinna  Carpenteri,  a  Oriuoid  with  Artic- 
ulating Spines.    Amer.  Nat.,  vol.  xix,  p.  706.    July,  1885.    Philadel- 
phia. 
This  specimen,  from  calcareous  shales  of  the  Middle  Devonian  at  Ar- 

kona,  Ontario,  was  described  by  Mr.  O.  J.  Hinde  in  the  Ann.  and  Mag. 

Nci.  Hist.,  March,  1886.     The  genus  is  identical  with  Arthrocanthua 

(Williams),  a  name  preoccupied  among  the  Rotatoria. 

Htatt,  Alpheus. — Structure  of  the  Sipfaon  in  the  Eudoceratidie. 
JVuc.  A.  A.  A.  8.,  vol.  sxxui,  part  ii,  pp.  490,491.     1885.    Sftlein. 
Abstract.    Describes  the  structure  of  the  siphon  of  Endoeeraa  aoA 
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refers  to  tbat  of  Aotinooeraa,  and  adds  a  third  t^pe  of  syphon  in  a  oew 
genns  which  he  calls  Ohoanitoceras,  the  syphon  of  vhich  is  not  aaeea- 
tained,  the  remains  being  exclasively  those  of  tJie  hard,  aoyielding  en- 
dosiphoQ  and  sheaths. 

Htatt,  ALPHBtiB. — Stractnre  and  Affinities  of  Beatricea.    Proc.  A,  A. 

A.  8.,  vol.  xszQi,  part  ii,  p.  492.    1886.    Salem. 

Abstract.  This  remarkable  fossil  has  a  cellular  stroctare  eimilar  to 
the  Forameoifera,  and  poesessee  stolons,  aniting  these  cells  vith  each 
other. 

Htati,  Alphbus. — [Letter  relative  to  the  Pteropods  of  the  Saint  John 
Qronp.]  BulL  Ifat.  Sut.  8oe.  2few  Brutuwiek,  Xo.  it,  p.  102.  1885. 
Saint  John,  New  Bmnswlck. 

States  that  a  certain  form  is  a  SyalothU,  allied  to  S.  andviatua  Bar- 
rande.  The  aspect  of  a  syphon  is  due  to  the  compression  of  the  sharper 
against  the  flatter  side  and  the  form  of  the  satures,  which  favors  this 
impression.  These  fossils  with  theirdistinct  septa  are  remarkably  similar 
to  certain  forms  of  Ifaatiloidea,  bat  there  is  no  syphon.  They,  how- 
ever, confirm  Von  Jheruig's  and  the  author's  opinion  that  the  Ortbocera- 
tites  and  Pteropods  have  had  a  common,  bat  as  yet  undiscovered,  an- 
cestor in  ancient  times. 

Htatt,  Alphexjs. — [Letter  relative  to  the  Pteropods  of  the  Saint  John 
Group  ]     Canadian  Ree.  Bd.,  vol.  i  (1884-'85},  p.  141.     1885.    Mon- 
treal. 
This  letter  also  appeared  in  the  BvU.  Nat.  Hiat.  Soe.  New  Brunnpidk, 

Ko.  IV,  p.  102.    1885.    Saint  John,  New  Brunswick. 

Hyatt,  Alphbus.— Larval  Theory  of  the  Origin  of  Cellalar  Tissues. 

Proc.  BoaUm  Soc.  Xat.  HUt,  vol.  xxin,  March  6, 1884,  pp.  i-iv  and 

46-163.    (1885.    Boston.) 

The  hypothesis  of  the  common  but  independent  origin  of  types  is  also 
supported  by  all  collateral  evidences.  The  results  of  palseootologic  re- 
searcb  have  carried  back  the  origin  of  distinct  types  farther  and  forUier 
every  year.  It  is  now  established  that  there  was  an  excessively  sod- 
den appearance  of  vast  nambers  of  forms  in  the  Combiiam  or  perhaps 
earlier,  as  claimed  by  Prof.  J.  Marcou.  The  author  has  applied  this 
specific  statement  as  a  generalization  to  the  history  of  smaller  groups 
of  fossils  in  several  branches  of  the  animal  kingdom,  and  in  many  for- 
mations, and  has  foand  that  the  sudden  appearance  of  the  smaller 
groups  occurs  according  to  the  same  law.  The  early  geologic  histoi? 
of  animal  life,  like  the  early  stages  of  development  in  the  embryo,  was 
a  more  highly  concenti-ated  and  accellerated  process  in  evolation  than 
that  which  occurred  at  any  subsequent  period  of  the  earth's  history. 
The  great  mass  of  life  as  sbowo  by  the  fossils  has  been  progressive, 
and  the  progress  was  similw  to  t^t  of  the  individual  from  a  more  gen- 
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eralized  to  more  and  more  specialized  cooditioiis  and  stractaree.  The 
primitive  stocks,  like  the  primitive  Metazoa,  the  Porifera,  were  oertainl; 
mach  more  variable  and  unstable  than  the  later  and  more  complicated 
forms,  which  are  more  stable  and  less  sosceptibte  of  change.  Thus, 
when  radical  changes  become  necessary  in  order  to  sustain  the  life  of 
the  species  of  a  group,  they  die  ont  as  did  the  Ammonites,  or  decay  as 
did  the  Xantiloids,  and  exhibit  most  clearly  the  stability  ttiey  have  ac- 
quired as  progressive  forms  in  their  inability  to  meet  the  requirements 
of  different  modem  conditioas. 

Jajibs,  J.  F. — Fucoids  of  the  Cincinnati  Group.  Jour.  Cincinnati  Soe, 
Nat  Hist.,  vol.  ni,  pp.  151-166,  pis.  vii,  viii.  January,  1885.  Cin- 
cinnati. 

Describes  the  new  species  Cnmana  Carleyi,  and  finishes  reviewing 
the  already  described  fossil  algte  of  the  group.  The  author  concludes 
that  there  is  not  a  single  one  entitled  to  remain  in  the  class.  They  are 
referred  to  three  different  sources:  first,  inorganic  causes;  second,  to 
trails  and  burrows;  third,  and  last,  to  the  Hydrozoa. 

James,  J.  F. — Are  there  any  Fossil  Algee  f    Amer.  Nat.,  vol.  zrr,  pp. 

165-167.    Febroaiy,  1885.    Philadelphia. 

The  anthor  seems  to  consider  that  there  are  uo  fossU  algie,  and  that 
it  is  unreasonable  to  expect  to  find  any. 

jAJfES,  J.  F. — Kemarhs  on  a  supposed  Fossil  Fungus  from  the  Goal 
Measures.  Jour.  Cincinnati  8oc.  Kat,  Hist,  vol.  Tin,  pp.  167-169. 
October,  1885.    Cincinnati. 

The  anthor  holds  that  Skisiomorpha  sigillariie  Lesquereuz  is  not  a 
(kmgns,  but  the  burrow  left  under  the  bark  by  the  grub  of  some  one  of 
the  species  of  insects  flaurisbing  at  the  time  of  the  deposition  of  the 
coal,  and  refers  to  the  burrows  made  by  species  of  Scolytus  under  the 
bark  of  species  of  hiijkory  as  possessing  the  same  characteristics  and 
appearances  as  the  fossil. 

James,  J.  F. — Remarks  on  some  Markings  ou  the  Bocks  of  the  Cincin- 
nati  Oroup,  described  under  the  names  of  Ormatbicuns  and  Walcot- 
tia.  Jour.  Cincinnati  8oc.  Nat.  Hist,  vol.  Tni,  pp.  160-162.  Octo- 
ber, 1886.    Cincinnati. 

The  author  considers  that  Ormatkicuus  Miller  is  not  the  track  made 
t^  a  Oasteropod,  but  was  really  made  by  a  crinoid  stem.  The  author 
thinks  this  is  shown  conclusively  by  a  specimen  found  near  Cincinnati 
by  Mr.  tJ,  P.  James  containing  a  part  of  the  crinoid  stem  which  he  con- 
aiders  made  the  mark.  The  geuus  Walcottia  Miller  and  Dyer,  two  of 
whose  species  are  considered  as  criuoid-stem  impressions,  and  the  third 
as  probably  a  burrow,  is  "  consigned  to  the  limbo  of  the  improbable." 
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Jambs,  J.  F. — Bemarks  on  the  OeDera  Lepittolites,  Anomaloides,  Isctaa- 
ditea,  aod  Beceptacolites  fh>in  the  CiQcinnati  Group.    Jovr.  Cmtinnati 
Boa.  Nat  Hist,  vol.  Tin,  pp.  163-166.    October,  1885.    CiDdtmati. 
The  author  considers  L^idolitea  (IJIrich)  a  synonym  of  lackadttei 

iljirebiaoB,aDdAnomalt>ide»JJlnch»ByTiooymotSeceptaculite»I)e{r»a«e. 

JuuEN,  A.  A.— A  study  of  Eozodn  Canadense,  Filed  ObservatioDS. 

Proc.    A.  A.  A.  8.,  vol.  xxxm,  part  ii,  pp.  415,  416.    1885.    Salem. 

Abstract.  A  description  was  given  of  the  lithologic  characteristics  of 
the  rocks  inclosing  and  associated  with  EozoSn  Canadense  at  varions 
localities.  The  inclosare  of  pyroxene  {or  malachite)  within  the  serpen- 
tine was  described  at  a  new  locality  for  Eozoon,  Seillant's  apatit«  mine 
near  Cote  Saint  Pierre. 

Kabbob,  Fbanz.— Samnel  H.  Scudder.  The  Species  of  Mylacris,  a 
Cartwuiferoas  Oenas  of  Cockroaches.  Mem.  Bott  Soe.  Ifat.  Sitt,  vol. 
Ill,  No.  is,  1884,  pp.  299-309,  pi.  xsvii,  fig.  5-11.  Boston.  Net. 
Jahrb.  fur  Min.  Oeol.  A  Pat,,  1886,  Band  n,  pp.  178, 179.  Stattgart 
(Abstract.) 

Kabsch,  Franz. — Samnel  H.  Scndder :  A  Kew  and  UnnsmUly  Perfect 
Carbouiferons  Cockroach  from  Mason  Creek,  Illinois.  Proe.  Bost,  8oe. 
Nat.  Hist,  vol.  xxi,  pt.  iv,  1882,  pp.  391-396.  (1883.  Boston.]  Setu 
Jahrb.  fur  Min.  Oeol.  &  Pal.,  1885,  Band  n,  p.  17ri.  Stuttgart. 
(Abstract.) 

Kabsch,  Franz.— Samnel  H.  Scndder :  Older  Fossil  Insects  West  of  the 
Mississippi.  Proc.  Bout.  Soc.  Nat  Hist,  vol.  XXII,  pt.  i,  1882.  pp.  58- 
60.  (1883.  Boston.)  Neu.  Jahrb.  fur  Min.  Gcol  A  Pal.,  1885,  Band 
n,  pp.  177, 178.     Stuttgart.     (Abstract.) 

Kabsoh,  Franz.— Samnel  H.  Scndder :  Notes  on  some  of  the  Tertiary 
Nenroptera  of  Floirisant  and  Colorado,  and  Oreen  Biver,  Wyomiog 
Territory.  Proo.  Boat.  Soe.  Nat  Hist,  vol.  xil  pt.  iv,  1882,  pp.  407-409. 
(1883.  Boston.)  Neu.  Jahrb.  fur  Min.  Geol.  &  PoX.,  1885,  Band  n, 
pp.  176, 177.    StQttgart.    (Abstract.) 

Karsoh,  Fbanz.- Saoiael  H.  Scndder:  Two  Kew  and  Diverse  Types  of 
Carboniferous  Myriopods.  Mem.  Boat  Soc.  Nat  Hist,  vol.  m,  Na  iz, 
pp.  283-297.  1884.  Boston.  Neu.  Jahrb.  fur  Min.  Oeol  *  P^ 
1886,  Band  ii,  pp.  175,  176.    Stnttgart    (Abstract.) 

Kabosh,  Franz. — Samuel  H.  Scndder:  Archipolypoda,  a  enbordinato 
type  of  apined  Myriopods  Ax>m  the  Carboniferous  formation.  Mem. 
Boat  Soe.  Nat  Hiat,  vol.  lil,  No.  v,  pp.  143-182,  pi.  x-xiiL  1883. 
Boston.  Neu.  Jahrb.  fur  Min.  Oeol.  &  Pal.,  1885,  Band  II,  pp.  174, 
176.     Stnttgart.     (Abstract.) 
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Kabsch,  Fbanz. — Samael  H.  Scudder:  A  Contribntion  to  our  knowl- 
edge of  paleozoic  Aracfaaida.  Proceed,  of  the  Amertoan  Academy  of 
Arts  and  Sciencea,  vol.  XX  (N.  8.  xil),  1884,  pp.  13-22.  Neu.  Jakrb. 
fur  Min.  Oeol.  &  Pal,  1885,  Baud  n,  pp.  172,  173.  Stnttgart. 
(Abstract.) 

KiTNZ,  G.  F. — Od  the  Agatized  Woods  and  tbe  Malacbit«,  Azurite,  &c., 
from  Arizona.     Trans.  S.  Y.  Acad.  8ci.,  vol.  V,  1885-'86,  pp.  ft-12. 
October,  1885.    New  York. 
Describes  tbe  silicifled  forest  iu  Arizona  known  as  Chalcedony  Park, 

sitaated  8  miles  soutli  of  Gorriza,  Apache  County,  Arizona.    Remarks 

that  the  wood  etnicture  has  been  perfectly  preserved  even  to  the  forms 

of  the  minnte  cells. 

Lesquebedx,  Lbo.— Contributions  to  the  Foesil  Flora  of  the  Western 

Tenitories,  part  lil.    The  Cretaceous  and  Tertiary  Floras.    Bep.  U. 

8,  Geol.  Sure.  Territories,  F.  V.  Hayden,  U.  S.  Geologist  in  charge. 

vol.  Till,  pp.  i-vi  and  1-283,  pis.  i-lix.    4to.     1883.    Washington. 

This  important  work  waa  not  published  till  Febmary,  1885,  altbongh 
it  bears  tbe  imprint  1883.  It  is  divided  into  four  parts,  as  follows,  viz : 
I.  The  flora  of  tbe  Dakota  group: 

(1)  General  remarks.  Conclades  that  the  first  appearance  and  ap- 
parent simnltaneouB  mnltiplication  of  the  dicotyledonons  planta  remains 
a  fact  inconceivable  to  reason. 

(2)  Description  and  enumeration  of  species  of  the  American  Dakota 
group  formation.  Tbe  following  new  species  are  described:  Equi»etum 
ftodosKm,  Podozamitet  obbmgus,  P.  prcelongus,  P.  emarginatus,  P.  cauda- 
tuSf  Torreya  oblanceolata,  Tkmtea  craasus,  Myrica  Sternbergii,  Quercus 
dakotensis,  Q,  morrisoniana,  Ficus  Beckicithii,  F.  f  angustata,  F.  magno- 
Ut^oliOf  F.  Qlasctena,  LomaHa  Saporteana^  var.  longifolia,  Laurus  T  mo- 
desta.  Sassafras  (Araltopm)  dissectum,  8.  (A)  platanoides,  Aralia  sub- 
emarginata,  A.  tenuinervis,  A.  radiata,  Gissites  salisburuEfoHus,  Hama- 
wulites  tenuinervis,  H.  querci/olius,  H.  (t)  cordatus,  Magnolia  sp.  lArio- 
pkytlum  obcordaium,  Carpites  liriopkylU  T,  Anona  cretacea,  Menispermites 
tUMtUobuSj  M.  grandis,  Sterculia  lugvbris,  8.  aperta,  Sapindus  Morrisoni, 
Rhamnms  pruni/oUus,  Leguminosites  cultri/ormis,  AspidiophytlHm  denta- 
turn,  A.  platifoUum,  Carpolithcs  specKa,1 

{3)  Table  of  distribution  of  the  plauts  of  tbe  Cretaceoas  Cenomanian 
formation. 

(4)  Relationship  of  tbe  flora  of  tbe  Dakota  gronp.  Tbe  author  con- 
cludes that  the  marked  analogy  in  the  components  of  the  floras  anthor- 
ixes  tbe  conclnsion  of  equivalency  of  the  age  of  the  Dakota  group  with 
that  of  the  Qnader  sandstone  of  Germany,  which  is  as  positively  de- 
termined as  Cenomanian  by  its  animal  fossils  as  tbe  Dakota  group  is 
recognized  as  Middle  Cretaceous  by  the  invert«brate  remains  which 
aboDOd  io  the  strata  of  theFort  Benton  group  immediately  overlying  it. 
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II.  Flora  of  the  Laramie  gronp ; 

(1)  States  that  tbe  flora  has  a  relation,  remarkably  well  defioed,  with 
that  of  Sezanne.  Says  that  the  age  of  the  Laramie  gronp  of  Huyden  is 
BOt  yet  definitely  determined.  The  flora,  like  the  invertebrate  faaua,  is 
on  the  whole  of  a  peeoliar  character,  nmformily  distribnted  over  the 
Thole  extent  of  the  formation,  and  fhte  from  any  types  or  characten 
relating  it  to  the  Oretaoeoaa  flora.  As  the  Laramie  gronp  has  uerer 
been  subjected  to  snbmersion  in  the  deep  sea,  the  few  remains  of  Dino 
sanrians  foand  in  it  are  derived  from  low  marino  lagoons  penetrating 
into  tbe  land,  and  cannot  impress  the  formatiou  with  the  Grct&ceoae 
character. 

(2)  Table  of  distribution  of  tbe  species  of  the  Laramie  gronp. 

(3)  Description  of  species  added  to  the  flora  of  the  Laramie  group. 
The  following  new  species  are  described  :  Oamunda  major,  Oreodaxita 
plicatuSf  Araliapungma,  Anona  robusta,  Zisyphva  BeekmthU,  Bhamnmi 
de/ormatus. 

III.  The  flora  of  the  Green  Biver  gronp : 

(1)  Geological  distribution  of  tbe  measnres. 

(2)  Enumerationanddescriptionof  the  species  of  fossil  plants  known 
trom  (be  Green  Birer  group.  The  following  new  species  are  described: 
Chara  t  glomerata,  FontinalU  prittina,  IsoeUt  brevifoliut,  8phem>pUri» 
Ouyottii,  Adiantites  gracillimva,  Finits  Florinsanti,  Widdringtonia  Ungtue- 

fotia,  Cyperitei  Haydmii,  Potamogeton  t  verttcilla^is,  Najadopsit  rvgi^oaa, 
Lemna  penidllata,  Flabellaria  Flortssanti,  Palmocarpon  f  gtobomat, 
Myriea  obseura,  M.  rigida,  M.  callicomtE/oHa,  M.  fallax,  M,  ScoUii,  M. 
diveriifoiia,  M.  AUcalina,  Betula  Florisaanti,  B.  twncata,  Alntu  oordata, 
Ottrya  betuloidea,  Carpinua  atUnuata,  C.  fratema,  Quercua  OaborKii^ 
Q.  pyrifolia,  Q.  castaneopsU,  Salix  amygdaltBfolia,  S.  Libbeyi,  Ulnita  Bil- 
lia,  U.  Brownellii,  Celtia  McCoshii,  Ficug  Unuinervis,  F,  alkalinQ,  iSfut- 
talum  Americanum,  Banksitea  lincatut,  Lomatia  hakeafolia,  L.  apinottL, 
L.  terminalis,  L.  tripartita,  L.  acutiloba,  L.  abbreviata,  L.  intermpta, 
Pinulea  delicatula,  OUa  prcBmissa,  Fraxinus  Beerii,  F,  meapiUfolia,  F, 
tibbreviata,  F.  t  myrica/olia,  F.  Cngeri,  F.  Libbeyi^  Apocynophj/lUim 
Soudderi,  Parana  i^eirii,  P.  tenuis,  Myrsine  latifolia,  Bumelia  FUyriM- 
tanti,  Macreigktia  crasaa,  Andromeda  delicatula,  A.  rhomboidalis,  AmUa 
dissecta,  Redera  marginata,  Weinmannta  integri/olia,  W.  obttui/olia, 
Sterculia  rigida,  lilia  populi/olia,  Acer  indivisum,  Sapindus  injlexiu,  & 
lanci/oUua,  Evonymux  JiexifoUug,  Celastrtu  Laccti,  C.  fraxinifoUu*,  C. 
elegans.  Ilex  pseudottenophylla,  I.  miorophylla,  I.  maculata,  I.  qmerci- 
folia,I.  grandifolia,  I.  knigktia:/olia,  Ehamnus  olettfolius,  Juglana  Floru- 
sanU,  Rkua/raterna,  R.  coriarioides,  B.  ceuiioideg,  R.  HUlia,  R.  nfrrAoM- 
boidalig,  B,  vexana,  R.  tri/olioidea,  Zanthoxylon  ^re€tfolium,  AtianHuu 
longepetiolata,  Amelanchier  t^tica,  Crateegua  ace^ifoliay  Roaa  RiUiOy 
Amygdalua  gracilia,  GyUeua  modeatut,  0.  Floriasantianua,  Cereit  parri- 
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falia,  Podogonium  aettminatvm,  Leguminotites  aerrulatua,  L.  species,  An- 
tkolithea  amcenu$,  A,  improbut,  Oarpitea  gemmaceus,  O.  Milioideg. 

(3)  Oeneral  remarks.  Table  of  dUtribation  of  the  plante  of  tbe  Green 
Eiver  and  White  Biver  groaps. 

(4)  Belatioaehip  of  the  local  groups  indicated  by  correlatioD  of  spe- 
cies. Tbe  planta  which  have  heretofore  been  referred  by  tbe  aatbor  to 
the  Oreeo.  Blver  groap  represeot  two  different  horizons :  Green  Biver 
Station,  Bandolpb  Company,  and  Alkali  Station  for  one,  Florisaant, 
White  Biver,  and  Elko  for  a  second.  The  materials  obtained  at  the  first 
iwe  too  scant  to  afford  any  indication  of  their  reference  to  any  particolar 
stage  of  tbe  Tertiary ;  they  may  represent  a  lower  group  than  that  of 
tbe  Florissant,  but  what  is  said  of  the  relationship  of  these  plants  aa- 
thorizes  a  contrary  conclnsEon.  Considers  the  flora  of  Florissant-prob- 
ably  synchronoos  with  that  of  the  Oligocene  of  France. 

rv.  Miocene  flora : 

(1)  Description  of  Miocene  species  firom  specimens  obtained  in  the 
80-catleci  Bad  Lands  of  Dakota.  The  following  are  new  species :  Asple- 
niitm  tenerum,  Equisetum  gh^sum,  Querous  Dvntoni,  Fiona  artooarpoideSy 
Tetranthera  prtecurgoria,  Ctnckonidiutn  ovale,  Vibv.mv,m  dakolmte,  V, 
Dtntoni,  Aralia  acerifnlia,  Acer  gracilescenay  Rku8  WinchellU,  Prvntu 
dakoteaau,  Ceroia  truncata. 

(2)  Description  of  Miocene  species  of  California  and  Oregon.  The 
following  speoies  are  new  :  Betula  parce-dentata,  Atntit  oorralUiuij  A.  car- 
piaoidea,  Quercua  Breweri,  Vlntta  paeudo-am^rioana,  Fieua  aaiminafolia, 
Launu  grandia,  L.  adlic^olia^  L.  cali/omica,  Orewia  attriottlata,  AUan- 
thua  otata,  Myrtva  oregonenaii,  Colutea  boweniana, 

(3)  Contributions  to  tbe  Miocene  flora  of  Alaska.  The  following  spe- 
cies are  new:  Tkuitea  (ChamtBvyparU)  Alaakenaia,  Comptonia  ouapidatii, 
C.  prcemiaaa,  Betula  Alaakama,  Alnita  ooryli/olia,  Queroua  Dallii. 

(4)  Species  of  plants  firom  the  chalk  bluffs  of  Oalifomia. 

(6)  Table  of  distribution  of  the  North  American  Miocene  fossil  plants. 

(6)  Bemarks  on  the  species  of  Miocene  plants.  Tbe  author  concludes 
that  as  the  fossil  floras  of  Carbon  and  the  Bad  Lands  are  related  by 
ten  identical  species,  tuid  those  of  the  Bad  Lands  and  Alaska  by  thir- 
teen, these  three  groups  apparently  represent  the  same  stage  of  the 
Xortfa  American  Miocene.  The  flora  of  Carbon  has  only  four  species 
ideutifled  in  that  of  Alaska,  but  their  lesser  degree  of  affinity  may  be 
ascribed  to  difference  in  latitude. 

Lessquebeux,  Leo. — Contributions  to  the  Fossil  Flora  of  the  Western 
Territories,  part  m.    Pop.  Set.  Monthlj/,  vol.  xxm,  p.  660.    August, 
1885.    New  York. 
Notice  and  brief  abstract  of  Professor  Lesquereox's  vol.  Tin  of  S«p. 

Geol.  8urv.  Terr.,  under  F.  V.  Hayden.    4to  series. 
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Matthew,  Q.  F.— (Od  the  Probable  OoourreDce  of  the  Great  Welsh 
Faradoxides  (P.  davidU)  in  America.     Nature,  vol.  xxxn,  p.  358. 
1885.    London  and  "Sew  York. 
Kotice  and  abstract  of  Mr.  Matthew's  paper  in  the  Aner.  Jow.  BeL 

Matthew,  G.  F. — Note  on  the  Genoa  St«notheca.  QeoL  May.,  new 
series,  Decade  III,  vol.  ii,  pp.  425, 126.  September,  1886.  Loudon. 
BemarkBon  species  from  the  Saint  John  group  of  'Soya  Scotia.  The 

anthor  mentions  five  species  as  ooonrring  in  the  Saint  John  groap,  and 

makes  some  remarks  on  their  affloitiea  and  habitat. 

Matthew,  G.  F.  —Notice  of  a  New  Genoa  of  Pteropods  ttom  the  Saint 
John  Gronp  (Oambrian).   Amer.  Jour.  Set.,  3d  ser.,  vol.  XXX,  pp.  293, 
2&4,  figs.  1-3  on  p.  294.    October,  1885.    New  Haven. 
Describes  tbe  new  genus  I>iploth«ea  aoadica  Hartt,  sp.  rar.  erataa,  D. 

Syattiana,  and  D.  Hyattitma  var.  caudata. 

Matthew,  G.  F.— Illustrations  of  the  Paana  of  tbe  Saint  John  Group 
continued.  On  the  Couocoryphea,  with  farther  remarks  on  Paradox- 
ides.  3Van«.  £oy.  8oc.  Canada,  vol-  u,  section  iv,  1884,  pp.  99-134, 
pi.  i.    (1885.    Montreal.) 

Tbe  author  gives  farther  desoriptioDS  of  Paradoxidea  aeadicia,  fig.  i, 
oftbeyoQDgof  the  species;  also  describes  Parodoztdes  latneUatw  Hartt, 
figs.  3  and  4.  On  fig.  5  the  author  reproduces  a  pygidinm  incorrectly 
figured  in  connection  with  his  former  paper.  (See  fig.  IS,  pi.  x,  toL  i, 
Tremt.  Boj/.  8oc.  of  Canada.)  The  author  suggests  that  tlie  name  Para- 
doxidea Micmae  be  applied  to  the  species  fig.  8,  pi.  x,  vol.  I,  ZVam.  Bog, 
Soo,  of  Canada.  This  is  probably  the  specimen  figured  in  <>Acadiao 
Geology."  Tbe  author  divides  Conocoryphea  into  two  groups:  CtmocB- 
phalua  Oonia  and  Cotwcoryphea  Corda;  gives  a  detailed  descriptioa  of 
CteRoc^halug  MattkcwiRartt  sp.  (figs.  &-21,  pp.  103-111)  and  its  devel- 
opment and  growth.  The  same  thing  is  done  for  Conoeoryplta  BaiUfi 
Hartt  sp.  (figs.  22-27,  pp.  111-114)^  and  ConooorypKe  elegant  Hartt  sp. 
(figs.  28-34,  pp.  115-119).  The  author  also  describes  the  new  spetuea 
Conocoryphe  Walcotti  (figs.  36  and  36ft,  pp.  119,120).  Makes  general 
comparisons  and  conclusions  on  pp.  120-123. 

[Milne,  Edwabds  H.].— Stmctnre  des  Trilobltes.    Ann.  dm  BeL  Nmu, 
Sixidme  S^r.,  vol.  xu,  Art  3,  p.  33,  pis.  i-iii.    1881.  Paris. 
A  review  of  O.  D.  Waloott's  Organization  of  Trilobites.    (Not  seen.) 

MOREIS,  Ohaslbs. — The  Primary  Conditions  of  Fossilization.  iVoc. 

Aoad.  Nat.,  Sci.  Philad.,  vol.  — ,  pp.  97-101.    July,  1885.    Philadelphia. 

An  interesting  paper  containing  some  slight  discrepancies  and  wit]^ 
some  of  the  premises  of  which  many  people  will  disagree.  Tbe  aotbor 
reaches  the  conclusion  that  "fossillzaUoo  of  animal  forms  was  not  pa«. 
Bible  until,  after  a  long  period  of  evolution,  the  power  of  wonting  bavd. 
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external  ooTeringa  was  gained.  The  anthor  says  that  tiiere  can  be  no 
qnestioD  that  the  trilobite  bad  foes  stronger  than  himself,  against  whom 
he  found  defense  onl;  in  his  chitinouB  armor,"  but  he  says  nothing  of 
the  necessity  of  weapons  of  attack  in  these  supposed  foes. 

MoBBis,  Charles. — Attack  and  Defense  as  Agents  in  Auimal  Evolu- 
tion. Proa.  Atsad.  Nat.  Set.,  Fbilad.,  vol.  — ,  pp.  385-392.  December, 
1885.     Philadelphia. 

Early  fossilizadon  is  doe  to  the  preservation  of  the  dermal  skeletons 
of  animals  of  considerably  advanced  organization,  and  those  were  proba- 
bly preceded  doringa  long  era  by  soft- bodied  forms  of  low  organization. 
Yet,  aftei'  the  advent  of  armored  animals,  it  is  probable  that  the  seas 
were  utill  tenanted  by  numeroDs  soft-bodied  forms,  mainly  swimmers, 
the  progenitors  of  the  many  naked  ocean  swimmers  which  still  exist. 
Later  the  tendency  is  no  longer  to  assume  armor,  bat  to  throw  it  off 
aod  retam  toward  the  unprotected  condition.  Finally,  jn  tbe  human 
species,  even  tbe  covering  of  hairs  is  nearly  lost,  and  in  external  condition 
the  highest  form  of  animal  life  approacbes  the  lowest.  The  armored 
cephalopods  have  gradually  disappeared  till  only  tbe  JTauttliu  remains. 
The  unarmored  forme  have  rapidly  increased  until  they  abundantly 
people  the  modern  seas.  The  changes  described  have  taken  place  under 
the  influence  of  one  of  the  most  active  agents  in  evolution,  that  of  the 
reciprocal  influence  of  attack  and  defense  on  animal  structure.  Thus 
we  seem  to  perceive  four  successive  ideas  emerging  into  prominence  in 
the  development  of  the  animal  kingdom.  In  the  primteval  epoch  it  is 
probable  that  only  soft-bodied  animals  existed,  and  the  weapous  of  as- 
sault were  the  tentacle,  tbe  thread  cell,  the  sucking  disk,  and  the  like 
unindnrated  weapons.  At  a  later  period  armor  became  generally 
adopted  for  defense,  and  the  tooth  became  the  most  efficfent  weapon  of 
attack,  till  later  armor  was  discarded,  aod  flight  or  concealment  be- 
came the  main  method  of  escape,  and  Bvift  pnrsuit  the  principle  of  at- 
tack, while  claws  were  added  to  teeth  as  assailing  weapons.  Finally, 
mentality  came  iuto  play,  intelligence  became  the  most  efScient  agent 
both  in  attack  and  defense,  and  a  special  development  of  the  mind  be- 
gan. 

The  article  is  so  condensed  as  to  render  it  difficult  to  give  a  brief  sy- 
nopsis of  it. 

Meter,  Otto.— The  Genealogy  and  the  Age  of  theSpecies  in  the  South- 
ern Old-Tertiary.    AmtiT.  Jour.  Set.,  3d  ser.,  vol.  xxix,  pp.  457-468; 
vol.  IXX,  pp.  60-72,  and  431-436,  flgs.  a-c,  on  p.  70.    June,  July,  and 
December,  1885.    New  Haven. 
Tbe  anthor  cousiders  that  the  succession  is  just  the  contrary  from 

what  has  ordinarily  been  supposed,  the  Vicksburg  being  the  oldest, 

and  tbe  Claiborne  the  most  recent  formation.    The  article  is  divided 

into  three  parts. 
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Part  I.  Tbe  geoealogicsl  relatioos  of  the  species.  la  the  first  part 
the  anthor  characterizes  and  partly  describes  tbe  fotlowing  new  species: 
IHaeoflugtreUaria  Jackaonetms,  Limopsis  radiatits,  AaPirte  tuleata,  vai. 
JaekM>nen»i»,  A.  {Mieromeris)  parva  Lea,  var.  Ftcfcifrur^MUi*,  VeKericar- 
dia  dirersidentata,  V.  parva  Lea,  rar.  JacksottMSu,  V.  inJUttior,  V.  in- 
flatior  var.  JaclcsonenaU ,  Cytherea  Jack»<men«ia,  Tellina  THsktburgfMit 
CoDrad,  var.  robuata,  Periploma  Claibomensie  Lea,  var.  parra,  Mactra 
inomata,  Corbula  Willistoni,  Dentattum  lubcompreaamitf  D,  Leal,  S. 
Danai,  Cadulua  Jtuiksonenait,  G.  VickxiurgenMS,  Teinoatoma  tvimttwnda, 
T.  angularis,  T.VerriUi,  N^oHca  decipteTU,  Diatortrix  Jackaoneiuia,  Fit»iu 
Boettgeri,  Turbinella  humilior,  Fulgur  filiva,  J^arginella  inetirva  Lea,  var. 
Jackaonenais,  Oliva  media,  Pleurotoma  exeulpata,  Conua  protrocto,  C. 
Jaekaonenaia,  Actceon  annectena.  Gives  a  table  showing  the  snccessioDal 
relatione  of  the  Vicksbnrg,  Jackson,  and  Claiborne  species. 

Part  IL  The  age  of  tbe  Vicksbnrg  and  tfae  Jackson  beds.  This  part 
is  mostly  made  np  of  bibliographical  extracts  and  the  aothor's  inter- 
pretatioD  of  fonner  writers'  works ;  he  describes  tbe  new  species  Seal- 
peUum  Eoceneitae  from  stratum  b  of  the  Claibornian.  Tbe  anthoi's  views 
the  relative  ages  of  the  formations  have  already  been  cit«d  above. 

Part  III.  Beply  to  criticisms.  The  author  defends  bis  views  agaiust 
the  criticisms  of  E.  W.  Hilgard,  E.-  A.  Smith,  and  T.  H.  Aldricfa,  in  the 
October  number  of  the  Amer.  Jour,  Sci. 

Meter,  Otto. — (The  Genealogy  and  Age  of  the  Species  in  the  Soathem 
Old  Tertiaries.)    Jfatvre,  vol.  xxxii,  p.  3d8.    1886.    LoodoD  and  New 
York. 
Notice  of  Dr.  Meyer's  paper  in  the  Amer.  Jour.  8ci.,  parts  i  and  ii. 

Meter,  Otto. — The  Classification  and  Paleontology  of  the  U.  S.  Ter- 
tiary Deposits.     Science,  vol.  v,  No.  125,  p.  616.    Jane,  1885.    Cam- 
bridge. 
Mr.  Meyer  refers  people  interested  in  his  article  to  the  second  part  of 

it  in  the  July  number  of  tbe  American  Journal. 

Meter,  Otto.— The  Claasiflcation  and  Palesontology  of  the  U.  S.  Ter- 
tiary Deposits.     Science,  vol.  vi.  No.  133,  pp.  143, 144.     Angost,  1885. 
Cambridge. 
An  answer  to  Mr.  Angelo  Heilprin's  criticism  on  his  work,  pnblisbed 

in  Scimce,  Jaly  31, 1885. 

Neumatb,  M. — J.  E.  Wbiteaves:  On  the  Fossils  of  Coal-Beoiing  De- 
posits of  tbe  Queen  Charlotte  Island,  collected  by  Dr.  G.  H.  Dawson 
in  1878.  Geological  and  N^atural  History  Survey  of  Canada.  Mesosoic 
Fossils,  vol.  I,  part  3.  1884.  Montreal.  On  the  Lower  Cretaceooa 
Bocks  of  British  Columbia,  Tranaactiwis  of  the  Royal  Society  of  Canada^ 
Sectiv,  1882,  8.  81.  Neu.  Jakrb.  fur  Min.  tieol.  d  Pal,  1885,  BaanA 
ii,  pp.  115-117.     Stuttgart.     (Abstract.) 
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ITewbebbt,  J.  S. — DescriptioD  of  some  Peculiar  Screw-like  Fossils  from 
the  Cbemaug  Kocka.    Ann.  N.  T.  Acad.  Set.,  vol.  ill,  Jane,  1885,  TSo. 
7,  pp.  2i7-2-J0,  pi.  iviii.    New  York. 
Deetcribes  the  iiew  geoas  Spiraxis  and  two  species  under  it,  8.  me^ 

and  8.  RandalU,  irom  the  Chemung  group  in  Northern  PennsylTania 

and  Southern  Kew  York.    So  definite  opinion  is  given  as  to  the  afQni- 

ties  of  the  genus. 

Nbwberbt,  J.  3. — Some  Peculiar  Screw-like  Casts  from  the  Sand- 
stones of  tbA  Chemung  Group  of  New  York  and  Pennsylvania. 
Trans.  N.  T.Acad.  Sci.,vo\.in,18S3-'8i,pp.33,M.  1885.  NewYork. 
The  new  genua  Spiraxis  and  species  8.  major  and  8.  BandalU  folly 

described  and  figured  in  the  Annals,  vol.  ill,  No.  7.    The  present  de- 

wriptioDS  were  read  December  3, 1883. 

Nbwbebbt,  J.  S.— (Some  Peculiar  Screw-like  Fossils  from  the  CJhemang 
Bocks  of  Northern  Pennsylvania  and  Southern  New  York.)    Pop.  Set. 
MontMy,'vol.  xxTn,p.  719.    September,  1885.    New  York. 
A  notice  and  abstract  of  Professor  Newberry'^  article  in  the  Annals 

of  the  Neu)  YorJc  Academy  of  Sciences. 

Nicholson,  H.  a.,  and  Ethebidge,  Robgbt,  Jr. — On  th£  Synonymy, 
Stmctnre,  and  Geological  Distribution  of  Solenoptera  coapacta,  BiU- 
jnga  sp.     Oeol.  Mag.,  new  series,  Decade  III,  vol.  ii,  pp.  629-535,  pi. 
xiii.    December,  1885.    Loudon. 
Describes  and'^discusses  the  relations,  occurrence,  and  varieties  of  the 

foasil  mentioned,  oiiginally  described  from  the  Black  Biver  limestone 

under  the  Stromatopora  eompacta  Billioga. 

Nicholson,  H.  A.,  and  Fdord,  A.  H.— On  the  Genus  Fistulipoi-a  Mc- 
Coy, with  descnptioDs  of  several  species.  Annals  and  Magazine  of 
Natural  History,  6th  series,  vol.  XTI,  pp.  496-~517,  pis.  xv-xviii,  figs. 
1-6,  pp.  497,  501,  507,  613,  and  514.  December,  1885.  London. 
Describes  MstuUpora  utrieiUtts  Bominger,  from  the  Hamilton  group 
at  Arkona,  Ontario,  Canada,  and  J*,  etiensis  Bominger,  from  the  Ham- 
ilton group  at  Canandaigua,  Ontario  County,  New  York. 

Packard,  A.  8. — Types  of  Carboniferous  Xiphosura  new  to  North 
America.  Amer.  Nat.,  vol.  xn,  pp.  291-294.  March,  1885.  Phila- 
delphia. 

From  the  Carboniferous  beds  of  Pittstou,  Pa.,  the  anthor  describes  a 
new  species,  Eupropis  longispina.  From  Mazon  Creek,  Morris,  III,  he 
describes  a  new  species  of  Belinurus  and  one  of  Cyclus,  two  genera  new 
to  this  continent,  and  a  new  genus,  Dipeltii,  which  be  places  among  the 
GyeUdtB  for  the  present;  the  specific  names  are  Belinurus  la&ei,  Cyclus 
awierioamva,  Dipeltis  diplodisous.  Fuller  descriptions,  with  illustrations 
and  measurements,  wilt  be  published  subsequently.  ^ 
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Packard,  A.  S. — The  SyDcarida,  a  Oronp  of  Oarboniferous  Cnistacea. 

Amer.  ITat,  vol.  xix,  pp.  700-703.    July  1, 1885.    Fbiladelpliia. 

Preeeots  the  coaclnBi»n8  of  n  paper  read  at  the  last  meeting  of  the 
National  Academy  of  Sciences.  The  author  considers  the  Synearida  as 
a  suborder,  standing  near  or  at  the  base  of  the  Thoraooatracet,  not  far 
from  the  Btomapoda  and  Schizopodfi,  and  with  appendages  closely  homo- 
logons  with  those  of  these  two  gronps.  In  their  lack  of  a  carapace  wd 
in  the  welt  formed  dorsal  arch  of  the  seven  thoracic  segments,  we  are 
obliged  to  consider  them  as  an  annectant  group,  pointing  to  the  exist- 
ence of  some  extinct  group  which  may  have  still  more  closely  connected 
the  sessile-eyed  and  stalk-eyed  Gmstacea. 

[Packard,  A.  S.] — On  the  Gampsonychidte,  an  Undescribed  Family  of 
Fossil  Schizopod  Cmstacea.  Amer.  yat,  rol.  xix,  pp.  790-793.  Aa- 
gust,  ISSC.    Philadelphia. 

Abstract  of  a  paper  read  at  the  April  meeting  of  the  National  Acad- 
emy of  Sciences.  The  study  of  about  a  dozen  specimens  of  Paiaocarti 
typus  Meek  and  Worthen,  has  led  the  author  to  compare  the  genus  witJi 
Oampsonyx,  »Di\  the  result  has  led  to  the  formation  of  afamily  or  higher 
group  for  the  two  genera,  which  should  properly  stand  at  the  base  of 
the  Bchizopoda,  while  also  serving  to  bridge  over  the  chasm  existing 
beween  the  thoracostracous  suborders  Syncarida  and  Sehizopoda.  This 
group  may  be  called  Gampaonyckidce.  The  principal  character  which 
separates  this  group  from  all  other  schizopods  is  the  entire  absence  of  a 
carapace.  When  we  compare  the  Oampsonychida  with  the  Ss/ncarida 
(AainthoteUon)  we  see  that  both  gronps  have  the  same  number  of  body 
segments  and  that  both  lack  a  carapace ;  and  thus  while  the  Oantpaojtg- 
ekida  are  the  ancestors  of  living  schizopods,  the  group  as  a  whole  proba- 
bly descended  from  Acanthotelson,  which  is  thus  a  truly  synthetic  form, 
standing  in  an  ancestral  relation  to  all  the  Thoraeostraca,  while  it  also 
suggests  that  the  sessile-eyed  and  stalk-eyed  Crustacea  may  have  had 
a  common  parentage. 

Packard,  A.  S. — On  the  Anthracoridie,  a  Family  of  CarbonifutMU 
Hacrurons  Decapod  Crustacea,  allied  to  the  Eryonidie.    Amer.  Xat-, 
vol.  XIX,  pp.  880,  881.     September,  1885.    Philadelphia. 
Abstract  of  an  article  read  t>efore  the  National  Academy  of  Sciences 
in  April,  1885.    The  author  has  had  opportunity  of  studying  specimeos 
of  Antkrapalwmon  gracitig  Meek  and  Worthen.    The  newly  observed 
characters  are  the  carapace  with  its  rostrnm,  showing  that  the  Ameri- 
can species  in  these  respects  closely  resembles  the  European  ones  fig- 
ured by  Salter,  the  founder  of  the  genus.    Moreover,  specimens  show- 
the  entire  thoracic  legs,  while  the  antennee  of  both  pairs  were  almost 
entirely  shown.    The  fact  that  the  first  pair  of  thoracic  feet  were  scarcely 
larger  than  the  succeeding  pairs  shows  that  Antkrapalamon  cannot  be 
placed  in  the  EryonidoB,  bat  should  form  the  type  of  a  distinct  groap 
of  family  rank,  none  of  the  existing  ilfacrura  having  such  small  anterior 
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legs.  At  the  same  time  the  Carbonit'erous  Anthracaridw  were  probably 
the  foreranners  or  ancestors  of  the  Mesozoic  and  later  Eryanidte.  From 
the  nature  of  the  differentiation  of  the  telsou  in  the  QaUttkeida  the 
anthor  is  iDclined  to  believe,  from  vbat  be  has  observed  ^m  the  speci- 
mens before  him,  that  the  telson  of  AntkrapaUemon  is  subdivided  in 
nparly  the  same  manner.  If  so,  the  genad  cannot  be  referred  to  the 
Eryonidee,  and  sbonld  therefore  be  regarded  as  the  type  of  a  distinct 
family,  which  he  calls  Anthracarida,  and  briefly  characterizes. 

Peach,  B.  S. — Ancient  Air-breathers.  Ifature,  vol.  xxxi,  pp.  295-208, 
figs.  I  and  2  on  pp.  29S  and  297.  1885.  Loudon  and  Nev  York. 
A  general  review  of  Palfeozoic  scorpions;  cites  the  genus  Eoscorpiva 
Meek  and  Worthen.  States  that  Professor  Lindstrom  shows  that  Pa- 
Ucophoneus  nttnciaa  was  a  land  animal  and  a  true  air-breather.  Ooa- 
siders  that  Oyrichnitet,  of  the  Lower  Devonian  of  Gasp^,  may  have  been 
nnimals  which  supplied  food  to  the  aucient  scorpions. 

Peaoh,  B.  H. — (Notice  of.)    (A  Compendium  to  onr  Knowledge  of  the 
Ancient  Scorpions,  Nature,  January  29, 18S5.)     Amer.  Nat,,  vol.  ZIS, 
p.  706.     July,  1885.    Philadelphia. 
Cites  Meek  and  Worthen's  description  of  Eosmrpiiu  in  1866. 

Perby,  J.  H. — Note  on  a  Fossil  Coal  Plant  found  at  the  Graphite  De- 
posit in  Mica  Schist,  at  Worcester,  Mass.     Amer.  Jour.  8ci.,  3d  ser., 
vol.  XXIX,  pp.  157,  168.     February,  1885.    New  Haven. 
Reports  finding  two  specimens  of  Lepidodendroo  referred  to  Lepido- 

dendron  (Sagenaria)  acuminatum  Goeppert,  by  Prof.  L.  Lesquereux,  who 

Bays  that  they  are  the  first  specimens  seen  by  him  from  America.    Pro! 

C.  H.  Hitchcock  considered  the  mica  schist  of  Huronian  age. 

PoHLHAN,  Julius,  aud  Whitfield,  B.  P.— An  American  SUarian 

Scorpion.    Science,  vol.  VI,  No.  135,  pp.  183, 184,  fig.  on  p.  183.    Sep- 

temtwr,  1885.    Cambridge. 

Mr.  Poblman  states  that  the  scorpion  described  by  Professor  Whit- 
field on  pages  87  and  88  of  Science,  vol.  vi,  is  undoubtedly  a  young  spec- 
imen of  Eusarcus  soorpionia  (Grbte  and  Pitt;  Bulletin  of  the  Buffalo 
Society  of  Natural  Sciences,  vol.  iil,  pp.  1,  2),  so  named  by  an  error, 
and  which  will  be  redescribed  as  Eurypterm  scorpioni«  in  the  forthcom- 
ing vol.  V  of  the  society's  bulletin.  He  gives  a  figure  of  the  youngest 
spedmen  in  his  possession. 

In  a  note  Professor  Whitfield  gives  his  reasons  for  not  believing  the 
foesi)  described  by  him  to  be  the  young  of  tbat  or  any  other  Eurypteroid. 

BoGEBs,  W.  B. — A  Beprint  of  Geological  Beports  and  other  Papers  on 
the  Geology  of  the  Virginias,  by  tbe  late  William  B.  Bogers,  pp. 
i-xv,  imd  1-832,  with  six  plates  of  fossils  and  maps  in  pockets.    1884. 
New  York. 
OoBt^na,  amongst  the  other  papers,  a  reprint  of  "  On  the  Age  of  tlie 
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Ooal  Books  of  Easteni  Virginia,"  from  TransaotioaH  of  the  Assodation 
of  AmericaD  OeoloKists  and  Natoraliste,  I84(M42.  ContaioB  descrip- 
tione  of  plants  with  one  plate.  Also  a  reprint  of  <'  Ooatribations  to  the 
Geology  of  the  Tertiary  Formations  of  Virginia,"  by  W.  B.  Rogers  and 
H.  D.  Rogers,  ft»in  the  Transactions  of  the  American.  Philosophical 
Society,  Philadelphia,  1836  and  1837.  Contains  desoriptjons  of  Miocene 
and  Eiocene  fossils,  with  five  plates. 

(BoQEBS,  W.  B.].— Geology  of  the  Virginias.    Sti^enee,  vol.  Ti,  No.  136, 

pp.  17, 18.    Jnly,  1885.    Oambridge. 

A  review  of  "  Reprint  of  Geological  Reports  and  other  Papers  on  the 
Geology  6f  the  Virginias,"  by  the  late  William  B.  Rogers.  1884.  New 
York. 

ScuDDES,  S.  H. — The  Geological  History  of  Myriopods  and  Arachnids. 

Eighth  aunaal  a^Jdress  of  the  retiring  president  of  the  Cambridge 

Entomological  Clnb.    Payche,  vol.  — ,  pp.  245-250.    Jaooary-March, 

1885.    Cambridge. 

A  summary  of  oar  knowledge  of  the  geologic  history  of  the  two 
gioaps.  The  author  also  gives  two  tables  of  the  geological  distribation 
of  Myriopods  and  of  Arachnids.  {Bee  Scndder,  S.  H.,  in  the  Amer.  Nat., 
voL  zix,  p.  1210,  December,  1885.) 

SOUDDBB,  S.  H. — Description  of  an  Ari;icalate  of  Donbtful  Relationship 
from  the  Teri;iary  Beds  of  Florissant,  Colo.,  Memoirs  of  the  Xatio»al 
Academs  of  Sciencea,  vol.  m,  pp.  1-6,  figs.  1-3  on  p.  3  (read  at  Wash- 
ington, April  20, 1882),  published  1885. 

The  form  is  called  PUinoct^halua*  aseUmdea.  Three  figures  of  it  ace 
given  on  page  3 ;  its  relations  are  carefhlly  discussed,  and  the  aatbor 
conclndes  that  it«  place  is  among  the  Thyaanura,  between  the  Cinvm 
and  the  Sympkyla;  that  it  is  of  equivalent  value  to  them,  and  for  this 
new  group  proposes  the  name  of  BaUoatoma. 

SovDDEB,  S.  B. — New  Genera  and  Species  of  Fossil  Uockroaches  from 
the  Older  American  Rocks.  Proc.  Acad,  Sat.  8ci.  PhUad.,  vol.  — ,  pp. 
34-39.    April,  1885.    Philadelphia. 

Describes  the  new  genus  JVomyIacm,f  and  the  species  P.  orolo,  and 
the  new  genns  Paromylacria^  and  the  species  P.  rotundum.  These 
two  genera  of  Mylacrtdce  are  from  the  Oarboniferons  deposits  of  Mazon 
Creek,  Illinois.  Of  the  BUittinaria  he  describes  the  following  new- 
genera  and  species  ttom  the  Triassic  beds  of  Fairplay,  Colo. :  ^pUo- 
MatHna^  8.  Qardineri,  8.  triaatica,  8.  guttata,  8.  marginata,  PetrabUutim^ 

•  Pluiocephalns  n,  g.  from  xKayaio,  xeipolii.  t  xp6,  fivKofipit. 

t  napAi,  iivXaxpii.  (  tfxUoS,  Blutiwu 
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aqua,  P.  ifeieri,  ForoblatHna,*  P.  arcuata,  P.  Ldlxaii,  aud  Oryctoblattina 
occidua  from  the  Carboniferoos  of  MazoD  Creek,  Illioois. 

SoTiDDEB,  S.  H. — New  Genera  and  Species  of  Fossil  Cockroacbes.    An- 
nals and  Magazine  of  N^atural  History,  5th  ser.,  vol.  XT,  pp.  40S-1.4. 
May,  1885.    London. 
Keprinted  from  the  Proc.  Acad.  2fat.  Sd.  Pkiladelpkia,  vol,  — ,  March 

10,  1885,  pp.  34r-39.     " 

ScuDDEB,  S.  H. — Notes  on  Meeozoic  Cockroaches.    Proe.  Acad.  Nat.  Sot. 

Pkilad.,  vol.  — ,  pp.  105-115,    July,  1885.    Philadelphia. 

These  uotes  are  divided  into  three  parts.  The  first  is  on  Pterinablat- 
tina,i  a  remarkable  type  of  PalatAlattina ;  Blattaplwna  Giet  is  the 
type  of  the  new  genns,  and  the  following  new  species  are  described 
nnder  it:  P.penna,  P.  intermixta;  Blattina  ehrysea  E.  Geinitz,  Itecania 
hogpesGetm.,  and  E.  gigaiiWeyeob.t  are  also  referred  to  it.  The  second 
part  is  on  "Triassic  Blattarife  from  Colorado."  In  it  two  new  genera 
and  several  species  are  described:  yeortkroblatHna,^  N.  albolineata.  If. 
Lakaiif  if.  rotundata,  if.  attenuata,  Scutinoblattina,,^  S.  Sroyigniarti,  8. 
intermedia,  8.  recta.  The  tbird  part  is  "On  the  genera  hitherto  pro- 
posed for  Mesozoic  Blattariffi."    This  is  a  brief  revisionof  these  genera. 

SotTDDEB,  S.  H. — Notes  on  Uesozoic  Cockroaches.    AnnaiU  and  Maga- 
zine of  Natural  History,  6th  series,  vol.  xvi,  pp.  54-64.    Jnly,  1885. 
London. 
A  reprint  from  the  Proe.  Acad.  Nat.  Set.  Fkitad.,  1885,  pp.  105- 

U6. 

ScuBDEB,  S.  H. — The  Eelations  of  the  Palaeozoic  Insects.  Amer.  Nat., 
vol.  Iix,  pp.  876-878.  September,  1885.  Philadelphia. 
Abstract  of  a  paper  read  by  Mr.  S.  H.  Scudder  at  tbe  April,  1885, 
meeting  of  the  National  Academy  of  Sciences.  The  anthor  states  that 
while  we  may  recognize  in  the  Paleeozoic  rocks  insects  which  were  plainly 
precursors  of  existing  Heterometabola,  we  may  yet  not  call  these  Orthop. 
tera,  Neuroptera,  &c,  since  ordinal  features  were  not  differentiated;  bnt 
all  Palaeozoic  insects  belonged  to  a  single  order  which,  enlarging  its 
scope,  as  ontlined  by  Goldenberg,  we  may  call  PaUeodictyoptera;  in  other 
words,  the  Palaeozoic  insect  was  a  generalized  Hexapod,  or  more  par- 
ticularly a  generalized  Heterometabolon.  Ordinal  differentiation  had 
not  begnn  in  Palaeozoic  times. 

We  find,  then,  that  the  entire  change  £rom  the  generalized  hexapod 
to  the  ordinarily  specialized  hexapod  was  made  in  tbe  interval  between 
tiie  close  of  tbe  Palaeozoic  period  and  tbe  middle,  we  may  say,  of  the 
Mesozoic.  These  significant  changes  were  ushered  in  with  the  dawn  of 
the  Mesozoic  period,  and  tbe  Triassic  rocks  became  naturally  (together 

*  ii6po{,  BlBttinM.  i  nr/pu-oS.  t  >-e'oS,  apSoi.  J  exirtyoi. 
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Tith  the  Silorian)  the  most  important,  the  expectant  gronnd  of  thestn- 
deot  of  palseontAlogy. 

It  wonid  then  appear  that  the  geological  history  of  winged  insects,  so 
far  as  we  know  ttoia  present  indications,  may  be  sammed  np  in  a  very 
few  words.  Appearing  in  the  Silurian  period,  insects  continned  throagh- 
ont  Palffiozoio  times  as  a  generalized  form  of  Heterometabola,  which,  for 
convenience,  we  have  called  PaUeodictj/optera,  and  which  had  the  front 
wings  as  well  as  the  hind  wing^  membranoas. 

On  the  advent  of  Mesozoic  times  a  great  differentiation  took  place, 
and  before  its  middle  all  the  orders,  both  of  Heterometabola  and  Metabola, 
were  fally  developed  in  all  their  essential  features  as  they  exist  to-day; 
the  more  highly  organized  Metalmla  at  first  in  feeble  numbers,  bat  to-day, 
and  even  in  Tertiary  times,  as  the  prevailing  types.  The  Metabola  have 
from  the  first  retained  the  membranous  character  of  the  front  wings, 
while  in  most  of  the  Heterometabola,  which  were  more  closely  and  di- 
rectly connected  with  Palaeozoic  types,  the  front  wings  were,  even  in 
Mesozoic  times,  more  or  less  completely  differentiated  from  the  hind 
wings  as  a  sort  of  protection  covering  to  the  latter,  and  these  became 
the  principal  organs  of  flight. 

SouDDER,  S.  H. — (A  Contribution  to  the  Oeolof^cal  History  of  Myrio- 

pods  and  Arachnids,  in  Psyche).    Amer.  Nat,  vol.  xix,  pp.  1210, 1211. 

December,  1885.    Philadelphia. 

An  abstract  of  Mr.  Scndder's  article  in  P»t/cke. 

The  great  Arohtpolypoda  resemble  the  Diplopoda  in  having  two  pairs 
of  legs  on  every  segment ;  while  in  the  Protosygnatha  only  a  single  pair 
of  legs  is  borne  by  each  segment,  and  the  group  thus  resembles  the 
Chilopoda.  For  a  brief  period  after  leaving  tho  egg,  modern  diplopods 
and  panropods  have  a  shorter  body  than  in  after  life,  and  the  first  Ibree 
segments  bear  but  a  single  pair  of  legs.  In  adult  life  these  first  three 
segments  still  bear  but  a  single  pair  of  limbs,  while  all  the  other  seg- 
ments, both  those  which  exist  in  the  larval  state  and  those  which  de- 
velop afterwards,  bear  two  pairs.  The  Chilopoda  have  these  same 
anterior  pairs  of  limbs  early  and  permanentl}' developed  aa  organs  of 
manducation,  while  all  other  segments  have  but  a  single  pair.  Paleou* 
tologic  evidence  is  in  favor  of  the  view  that  the  dorsal  scutes  of  Diplt>- 
poda  are  compound.  The  archipolypodons  type  is  the  oldest,  and  there 
is  evidence  that  some  of  the  Carboniferona  forms  were  amphibioas.  The 
group  culminated  in  the  Garboniferous,  and  does  not  appear  to  ooenr 
later  than  the  Dyas,  while,  with  one  doubtfril  exception,  no  tme  diplo- 
pod  is  known  to  be  older  than  the  Oligocene.  According  to  S.  H.  Send- 
der,  between  twenty  and  thirty  species  of  pre-Tertiary  AradMida  are 
now  known,  and  the  earlier  forms,  chiefly  of  Carboniferous  age,  belong 
either  to  the  Scorpionidea  or  to  the  Antkracomartif  a  group  which  is 
not  known  later  than  Paleozoic  times,  the  only  Mesozoic  arachnids  yet 
known  b^g  true  spidras. 


DigiLizedbyGoOglc 


N.    A.   INVERTEBRATE  PALEONTOLOGY.  747 

Sbblt,  H.  M. — A  Dew  Qenas  of  Cbazy  Sponges,  Strepliochetus.  Amer. 
Jour.  8ci.,  3d  ser.,  vol.  XXX,  pp.  355-357,  figs.  1-3  on  p.  356.  Novem- 
ber, 1885.    New  Haven. 

Describes  the  new  genus  Strephochetus,*  of  which  S.  oscellatut  is  de- 
scribed as  the  type,  it  occnrs  in  connection  with  well  recognized  Ghazy 
forms,  and  especially  with  Macturea  magna.  It  is  foand  in  place  in  the 
town  of  Addison,  Bridport,  &c.,  in  Addison  Connty,  Vermont. 

Smith,  E.  A. — Remarks  on  a  Paper  of  Dr.  Otto  Meyer  on  *'  Species  in 
the  Soathem  Old  Tertiary."    Amer.  Jour.  Set,,  3d  ser.,  vol,  xxx,  pp. 
270-276.    October,  1886.    New  Haven. 
Criticises  Dr.  Otto  Meyer's  views,  corrects  bis  Qootations  of  Sir 

Charles  Lyell,  and  offers  two  kinds  of  evidence  of  the  superposition  of 

the  white  limestone  above  the  Claiborne  sands,  {a)  evidence  from  direct 

superposition,  (b)  from  geographical  position. 

Steinmann,  Gustav.— a.  H.  Ford :  On  Three  new  Species  of  Monticn- 
liporoid  Corals.  Ann.  and  Mag.  Nat.  ffist.,  ser.  5,  vol.  xin,  pp.  338-342, 
and  XII,  1884.  Neu.  Jahrb.  fur  Mitt.  Oeol.  &  Pal,  1886,  Band  11,  p. 
205.    StDttgart    (Abstract.) 

TThlio  v. — A.  Hyatt :  Fossil  Cephalopoda  in  the  Museum  of  Compara- 
tive Zoology.  Proceedings  of  the  American  Association  for  the  Ad- 
vancement of  Science,  vol.  xxxii,  August,  1883.  8vo.  Neu.  Jahrb. 
fur  Min.  Geol.  &  Pal.,  188.~>,  Band  i,  pp.  324-329.  Stnttgart  (Ab- 
.  tract.) 

■  Wachsmuth,  C,  and  Barbis,  W.  H.— Descriptions  of  new  Crinoids 
and  Blastoids  from  the  Hamilton  Group  of  Iowa  and  Michigan,  pp. 
l-2!t,  pls.i,  ii,  figs.  1-3  on  pp.  9  and  13. 

This  is  a  colle<;tion  of  several  articles.  The  first  is  taken  from  the 
Proceedings  Dacenport  Academy  of  Natural  SoicTuxs,  vol.  it,  p.  76,  as 
are  also  the  two  plates,  and  probably  the  articles  also ;  but  I  have  no 
means  at  present  of  ascertaining  that  fact.  The  various  articles  are  as 
follows : 

(1)  On  a  new  Genua  and  Species  of  Blastoids,  with  Observations 
upon  the  Structure  of  the  Basal  Plates  in  Codaster  and  Pentremites. 
By  Charles  Wachsmuth.  [This  article,  which  appeared  in  the  Oeolog- 
ieal  Report  of  ItlinoU,  vol.  tii,  p.  346,  has  been  revised  by  the  author.] 

(2)  Descriptions  of  some  new  Blastoids  from  the  Hamilton  Group. 
By  W.  H.  Barris.  [This  article  also  appeared  in  the  Qeoiogical  Report 
of  Illinois,  vol  Til,  p.  357.] 

(3)  Description  of  a  new  Criooid  from  the  Hamilton  Group  of  Michi- 
gan. By  Charles  Wachsmnth.  Describes  Megistocrinus  amcavus  as  a 
new  species. 

(4)  Descriptions  of  some  new  Crinoids  from  the  Hamilton  Gronp. 

•  oTpttpu,  I  twine ;  ft^rrif ,  csnal. 
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By  W.  fi.  Barns.  (Presented  before  the  Davenport  Academy  of  Sci- 
ences, 1883.)  Deecribee  the  new  variety  S[effi9tocrinu4  nodo»iu,vaT. 
muttide-ooratiu  and  JDolatocrinua  trtadaetylus. 

(5)  8t«reocritiitg  Bariis.     (Bevised.)    By  W,  H.  Barria. 

Wachsmuth,  Ohables,  and  SpsmaBB,  Fbakk. — Bevision  of  the  Pa- 
Isocrinoidea.  Part  iii.  DiscnsBion  of  the  Olaasiflcation  andBela- 
tioDS  of  the  Bracbiate  CriDoids,  and  Conclnsion  of  the  Oenerio  De- 
scriptions. JProe.  Acad.  Nat.  8ci.  Philad,,  vol.  — ,  pp.  225-364,  pis. 
iv-iz.    December,  1885.    Philadelphia. 

An  aoChor's  edition  with  a  distinct  pa^nation  has  also  been  pub- 
lished.  This  contains  only  the  first  section  of  *part  iii.  Tbe  second 
section,  containing  tbe  Articulata  and  Inadunata,  has  been  referred  by 
the  Philadelphia  Academy  to  their  Proceedings  of  1886.  The  aothors 
giveanelaboratediscnsaionof  the  atroctnre  of  the  PateocrtR«Mi«a,  which 
they  divide  into  three  gronps.  The  name  "  Camarata"  is  proptwed  for 
all  PaliBocrinoidea,  in  which  the  lower  arm  plates  are  incorporated  into 
the  calyx  by  interradial  plates,  and  in  which  all  the  component  parts 
of  the  test,  dorsally  and  ventrally,  are  solidly  connected  by  satore. 
Under  tbe  name  "  Articulata"  they  indnde  those  families  in  which  the 
plates  of  the  test  are  united  by  loose  ligaments  or  mnscles,  and  in  whieh 
tbey  ara  somewhat  movable.  The  name  "  Inadwaata"  is  proposed  for 
all  PaUeocritundea  in  which  the  arms  are  free  above  the  first  radials 
and  which  have  five  single  interradials  located  ventrally.  The  pre- 
liminary discussion  is  subdivided  under  tbe  following  heads : 

(1)  The  pistes  of  the  abactinal  system.  A.  The  basals  and  nnderba- 
sals.  B.  The  radial  and  arm  plates.  0.  The  iaterradial,  tnteraxillaiy, 
and  iuterbrachial  plates.  From  tbe  observations  onder  this  head  the 
authors  draw  the  following  conclnsions,  vis:  (1)  Interradials  are  rep- 
resented in  all  gronps  of  the  Palaocrinoidea.  They  were  developed  in 
the  larva,  attained  at  once  large  profwrtions,  and  pu^isted  through  life 
or  were  resorbed  oa  approaching  matnrit?.  (2)  They  extend  invari- 
ably to  the  proximals,  or  even  cover  them  completely.  (3)  They  are 
more  extravagantly  developed  in  the  earlier  groups,  not  always  in  nam* 
ber,  bnt  by  extending  over  comparatively  larger  space.  (4)  In  all 
gronpa  in  which  the  arms  are  Iree  from  the  first  radials  tbey  are  repre- 
sented by  only  five  single  plates,  and  these  are  located  ventrally. 
Gronps  with  two  or  more  radials  have  two  at  least,  and  the  nnmber 
increases  in  proportion  to  tbe  increase  of  the  radials,  by  means  of  vhioh 
the  lower  series  attain  gradaally  a  dorsal  position.  D.  The  anal 
plates  and  »nal  tube. 

(2)  The  plates  of  the  actinal  system.  A.  Tbe  summit  plates.  Tbe 
asthors  think  that  the  orsis,  if  these  are  developed  in  Palaoerimoidta, 
which  they  think  is  the  case,  can  only  be'  represented  by  the  central 
plate.    A  resorption  of  the  summit  plates  may  have  taken  place  in  the 
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latei'  Inadunata  ;  throughout  the  Oamarata  they  persisted  tbrongh  life. 
B.  The  veotral  perisome. 

(3)  The  relations  of  the  Palaoorinoidea  to  the  Neoerinoidea.  Give  a 
deflaitiou  of  the  two  groupB. 

(4)  Olassiflcation.    The  following  classification  is  adopted,  viz : 

Phtluu  Echinodermaia. 

Class  Pelmatozoa. 

Subclass  I.  Anthodiata.  Subclass  II.  Grinoidea  (Brachiata). 

'  Order  I.  Cystidea,  &c.  Order  III.  Palffiocrinoidea. 

Order  II.  Blastoidea.  Order  IV.  Neocrinoidea. 

DeflnitiODS  of  the  class  P^matozoa  and  subclass  Criwndea  are  given. 

(6)  The  subdivisions  of  the  PaltEocrinoidea.  These  have  already  been 
mentioned. 

Tbe  suborder  Camarata  is  divided  into  ten  families,  which  are  de 
fined;  they  are  as  follows:  (A)  Reteocrinida,  (B)  EhodocrimdtB,  (G) 
QlyptaiterxAcB,  (D)  Melocrinidw,  (E)  Actinocrinidce,  (F)  Platycrinidte, 
(0)  SKxaerinida:^  (H)  AcroerinidcB,  (I)  BarrandfiocrinidcBy  (J)  Etuxt- 
lyptocrinidcR.  dDder  the  first  family,  SeteocrinidcB,  tbe  new  genus  Can- 
istrocriniu*  is  described.  TJuder  the  second  family,  Rhodocrinidce,  the 
new  genus  ifftdpAanocrintut  is  described.  Under  the  third  family,  Gtyp- 
tasterida,  the  new  genus  Ptyohocrinu»\  is  described. 

The  work  contains  descriptions  of  the  genera  that  were  not  consid- 
ered in  parts  i  and  ii,  and  the  results  of  the  authors'  ftirtber  studies  in 
their  bearing  od  tbe  genera  heretofore  discussed.  The  figures  have 
been  very  well  drawn  by  M.  Orestes  St.  John. 

Waloott,  Ohables  D. — Paleontology  of  the  Eureka  District.    Pop. 

Sci.  Monlhty,  vol.  xxvn,  p.  134.     November,  1885.     New  York. 

Notice  and  very  brief  abstract  of  Mr.  Walcott's  Monograph,  U.  S. 
Oeol,  Survey,  vol.  yiii. 

Walooti,  Chables  O.— Description  of  the  [Deer  Greek,  Arizona] 
Coal-field.  (Letter  fit>m  the  Secretary  of  the  Interior,  transmitting, 
in  compliance  with  law,  letter  of  tbe  Commissioner  of  Indian  Affairs, 
with  rei>ort  upon  the  coal  on  the  White  Mountain  Reservation  in  Ari- 
zona. Senate  Ex.  Doc,  No.  20,Porty-eigbth  Congress,  second  session 
Appendix  i,  pp.  5-7.     1885.     Waehiugton.) 

Gives  a  list  of  tbe  fossiis  collected  from  tbe  Carbooiferons  and  De- 
vonian limestones.  Refers  tbe  coal-beds  to  tbe  Cretaceous,  and  gives 
the  genera  of  plants  found  in  them,  as  identified  by  Mr.  L.  F.  Ward. 

'  Kdvte  r-poy,  a  willow  basket ;  Kptyor,  a  lily. 
\P&<pavoi,  a  radish ;  xpivor,  a  lily. 
t  IlTV^,  a  fold  ;  xpivay,  a  lily. 
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Waloott,  Chableb  D. — Palsootologic  Notes.  Amer.  Joum.  8ei.,  3d 
aer.,vol.xllx,pp.ll4-H7,pI.onp.ll6.  February,  1885.  New  Haven. 
In  this  paper  Mr.  Walcott  pablishes  a  list  of  the  species  he  foqnd  in 
the  Hattt  collection  flrom  the  Saint  John  gronp  of  New  Brnnswick,  at  Cor- 
nell University.  He  proposes  and  defines  a  new  genns  of  the  Obolid£e, 
Linnargsonia  n.  g.,  Walcott,  18S5.  Illnstrations  accompany  the  de- 
scription of  this  new  genns;  figs.  1  and  2  are  given  as  those  of  Obolelta 
chromatica,  and  credited  to  Mr.  Billings.  The  artist,  in  preparing  the 
flgnres,  copied,  by  mistake,  those  of  Obolella  crasia  Ford.   ' 

Walcott,  Chaeles  D.— Palieozoic  Notes ;  new  Genus  of  Cambriiin 
Trilobites,  MesonacU.    Amer.  Joum,  Sei.,  vol.  xxiz,  pp.  328-330,  figs. 
1  and  2  on  p.  329.     April,  1885.     New  Haven. 
Describes  the  new  genns  MesonaeU  from  the  Middle  Cambrian,  at 

Parker's  qnairy,  Georgia,  Vt.,  and  substitutes  the  name  BaitieUa  for  the 

subgenus  Satteria,  proposed  by  him  in  Bull.  No.  10,  U.  8.  Qeol.  Surveg, 

1884.     Washington. 

Walcott,  Cbablgs  D. — Description  of  Meaonaoit,  a  new  Geoos  of 
Cambrian  Trilobite.    Amer.  Hat,  vol.  xix,  p.  707.    July,  1885.    Phila- 
delphia. 
(Notice.     See  Walcott,  Charles  D.     Amer.  Jour.  IS<n.,  April,  1885.) 

Walcott,  Ghables  D, — Palaeozoic  Notes ;  new  Genus  of  Cambrian  Tri- 
lohit«s,  Meaonaci*.    Nature,  vol.  XXXII,  p.  68.     1885.    Ixindon  and 
New  Tork. 
Notice  of  Mr.  Walcott's  paper  in  the  Amer.  Joum.  Sd. 

Walcott,  Chables  D. — Jiote  on  some  Palfeozoic  Pterpods.    Amer. 

Joum.  Sd.,  3d  ser.,  vol.  xxx,  pp.  17-21,  figs.  1-C  on  p.  20.    July,  1885. 

New  Haven. 

Describes  the  new  genus  Mattlievia,  of  which  M.  variaJrilia  in  described 
as  the  type  from  Cambrian  Itmetttone  resting  on  Potsdam  tiaud&tone, 
1  mile  northwest  of  Saratoga  Springs,  N.  Y.  Records  some  additioual 
characters  of  Hyolitkes  {Camarotkeca)  EmmonH  Ford. 

The  characters  of  Mattkevia  differ  so  mncb  fVom  all  described  fonns 
of  Pteropoda  that  the  author  proposes  the  new  family  Matthevida  to  re- 
ceive it. 

Walcott,  Charles  D. — Note  on  some  Palieozoic  Pteropoda.    JTafttrc, 
vol.  XXXII,  p.  353.     188.>.     Loudon  and  New  York. 
Notice  and  abstract  of  Mr.  Walcott's  paper  in  the  Amer.  Joum.  Sei. 

Waed,  L.  F.— The  Fossil  Flora  of  the  Globe.     The  Botanical  Oaxtte, 
vol.  IX,  pp.  1G9-174.     November,  1884.     Indianapolis. 
Abstract  prepared  by  the  author  of  a  paper  read  before  the  Amer. 

Assoc.  Adv.  Sei.     1884.    Philadelphia. 
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Historical  view,  pp.  169, 170 ;  Cteological  viev,  pp.  170, 171 ;  Botani- 
cal view,  pp.  171-174,  and  a  table  showing  the  "Number  of  Species  of 
each  of  the  Principal  Types  of  Yegetatiou  that  have  been  found  Fossil 
in  each  Geological  Formation ;  also,  the  number  esistiDg  at  the  present 
time,  as  nearly  as  it  is  poiffiible  to  aacertain,  together  with  the  percent- 
age that  each  type  forms  of  the  total  flora  of  each  formation,"  pp.  172, 
173. 

Wabd,  L.  F.— a  Glance  at  the  Histoiy  of  oar  Knowledge  of  :^ossil 
Plants.    Science,  vol.  T,  pp.  93-95.    January,  1885.    Cambridge. 

Wabd,  L.  F^— Chronology  of  the  Fossil  Flora.    F<^.  Sci.  Monthly,  vol. 

ixvi,  p.  574.    February,  1885.    New  York. 

A  brief  abstract  of  Mr.  Ward's  review  of  what  is  known  of  the  fossil 
flora  of  the  globe  before  the  Amer.  Assoc.  Adv.  Sci. 

Wabd,  L.  F.—  Historical  View  of  the  Fossil  Flora  of  the  Globe.    Froe. 

Ant«r.A««oo.Ad«.<Sct.,vol.zxzin,  part  ii,  pp.  493-495.    1885.    Salem. 

Abstract.  Says  that  the  first  attempt  to  place  vegetable  palteoDtol- 
ogy  on  the  footing  of  a  systematic  science  was  made  by  the  Eev.  Henry 
Steinhaver,  of  Bethlehem,  Pa.,  in  a  paper  read  before  the  Amer.  Phil. 
Soc.,  and  pablisbed  in  its  "  Proceedings  "  for  the  year  1818. 

Ward,  L.  F.— Geological  View  of  the  Fossil  Flora  of  the  Globe.    Proa. 

Amer.  Assoc.  Adv.  Set.,  voL  xxxm,  part  ii,  pp.  495, 490.    1885.    Salem. 

(Abstract.  Gives  the  number  of  species  occurring  in  the  different 
formations.) 

Ward,  L.  F.— Botanical  Tiew  of  the  Fossil  Flora  of  the  Globe.    Proe. 

Amer.  Assoc.  Adv.  Sot.,  vol.  xxxui,  partii,  pp.  496, 497.     1885.    Salem. 

Abstract.  Gives  an  account  of  the  first  appearance  of  types  of  the  age 
of  the  maximum  relative  predominance  of  eacb  type,  and  of  the  proba- 
ble true  period  of  origin  and  of  maximnm  absolute  development  of  each 
type. 

Wabd,  L.  F. — Evolution  in  the  Vegetable  Kingdom.  Amer.  N^at.,  vol. 
XIX,  pp.  637-644  and  pp.  745-703.  July  and  August,  1885.  Philadel- 
phia: 

An  inquiry  as  to  what  vegetable  palieontology  has  to  present  in  fovor 
of  evolution  in  plants.  The  subject  is  considered  under  three  somewhat 
distinct  points  of  view,  the  historical,  the  geological,  and  the  botanical. 
Gives  a  diagram  (p.  749)  representing  graphically  the  development  of 
plant  life  through  the  successive  geologic  ages.  Gives  a  diagram  show- 
ing the  progress  of  each  of  the  leading  types  of  plant  life  in  the  differ- 
ent geologiC'ages  (p.  752). 

Wabd,  L.  F. — ^Evolution  in  the  Vegetable   Kingdom.    Nature,  voL 
xxxn,  p.-  568.     1885.     London  and  New  York. 
Notice  of  Mr.  Ward's  paper  in  the  American  Saturatist,        iOOqIc 
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Ward,  L.  F— Fontaine's  Older  Mesozoic  Flora  of  Tirginia.  Setenet, 
vol.  T,  No.  113,  pp.  280,  281.  April,  1886.  Cambridge. 
A  review  of  "  ContributioDS  to  the  EDOwledge  of  the  Older  Hee- 
ozoic  Flora  of  Virginia,  b;  William  Morris  Fontaine.  Washington, 
1883.  12-144  pp.,  5*  pis.  Monographs  of  the  U.  8.  Geological  Snrvey, 
Xo.  Ti."  The  reviewer,  while  differing  slightly  ^m  Mr.  Fontaioe'a 
analysis  of  the  facts,  agrees  with  him  in  correlating  the  Bichmond 
coal-flelds  with  the  Bhsetic  of  Eorope.  The  reviewer  farther  states 
that  the  "  seven  Jnrassic  species  are  mostly  lh>in  the  Lias,  or  Lower 
Oolite,  which,  while  not  negativing  the  Bhstic  character  of  the  Vir- 
ginia beds,  does  seem,  when  coupled  with  the  rest  of  the  evidence, 
to  negative  Iheir  Triassic  character."  From  this  remark  it  woald  seem 
that  the  reviewer  considers  the  Bhietic  as  of  Jnrassic  rather  than  Tri- 
assic age,  a  conclusion  he  is  hardly  jostified  io  assuming. 

Ward,  L.  F. — Lesquereuz's  Cretaceous  and  Tertiarj-  Flora,  ikimce, 
vol.  V,  No.  116,  pp.  348,349.  April,  1885.  Cambridge. 
A  review  of  "  Contributions  to  the  Fossil  Flora  of  the  Western  Terri- 
tories. Part  iii.  The  Cretaceous  and  Tertiary  Floras,  by  Leo.  Les- 
quereux.  Rep.  V.  8.  Geol  Survey  Terr.  F.  V.  Haydt-n,  U.  S.  Geolo- 
gist, in  charge.  Vol.  Vlll,  pp.  12, 238,  pis.  59.  ito."  1884.  Govern- 
ment.   Washington. 

White,  C.  A. — The  Application  of  Biology  to  Geological  History ;  a 
presidental  address  delivered  at  the  fifth  anniversary  meeting  of  the 
Biological  Society  of  Washington,  Jannary  24, 1885.  Proe.  BioL  Soe. 
Washington,  vol.  in,  pp.  1-20.     1885.    Washington. 

Concludes  that  the  field  geologist  and  palteontologist  must  work  in 
concert.  Indeed,  the  field  geologist  who  ignores  the  nse  of  fossils,  aa 
some  have  affected  to  do,  is  sure  to  burden  science  with  the  results  of 
worthless  work,  and  the  palieontologist  who  does  not  go  to  the  field  and 
study  there  the  formations  from  which  his  fossils  have  been  obtained  is 
sure  to  produce  results  of  work  which  will  be  worthy  of  the  condemna- 
tion of  both  geologists  and  biologists. 

White,  C.  A. — Noteaon  theJurassicStrataof  North  America.  Amer. 
Journ.  Set.,  3d  ser.,  vol.  xsis,  pp.  228-232.  March,  1885.  New  Ha- 
ven. 

A  criticism  of  Mr.  J.  P.  Whiteaves's  views  as  expressed  in  "  Mesozoic 
Fossils,  vol.  1,  part  iii,  Geol.  Survey,  Canada,  1884."  The  author  criti- 
cises the  identification  of  nine  ajtecies  of  foaeils  from  the  Cretaceons  strata 
of  BriiiHh  Columbia  with  fossils  considered  Jurassic  in  the  United 
States,  and  considers  the  identity  of  the  beds  containing  them  as  in  do 
measure  proved. 
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Whitb,  G.  a. — Notes  on  the  Jnraasic  Strata  of  North  America.    Na- 
ture, vol.  xxxi,  p.  522.    18S5.     London  and  Hew  York. 
(Notice  and  abstract  of  Dr.  White's  article  iu  the  Amer.  Joum.  i!An- 

ence.) 

White,  C.  A. — The  Genus  Pyrgulifera,  Meek,  and  its  Associates  and 
Congeners.  Amer.  Joum.  Set.,  3d  ser.,  vol.  XXIX,  pp.  277-280.  April, 
1885.    New  Haven. 

Calls  atteutioD  to  the  probable  identity  of  the  genus  Pyrgulifera  of 
the  Bear  River  group  of  North  America,  the  fresh-water  Upper  Creta- 
ceooa  of  Hungary,  and  the  living  shells  iu  Lake  Taugauyika.  Dr.  Leo- 
pold Tansch  considers  that  he  has  found  the  type  species,  P.  humerora, 
in  Hungary.  This  wide  extensive  range  of  fresh  or  brackish  water 
f<^tna,  both  in  time  and  space,  is  very  difficult  to  understand  and  ex- 
plain, and  has  also  an  extreme  interest  in  relation  to  the  assumed  equiv- 
alency of  formations  which  bear  similar  faunas. 

White,  C.  A. — (The  Geuus  Pyrgulifera,  Meek,  and  itfi  Associates  and 
Congeners.)     Nature,  vol.  xixn,  p.  68.     1885.     London  and  New 
York. 
Notice  and  abstract  of  Dr.  White's  paper  in  the  Amer.  Joum.  Science. 

White,  0.  A. — On  the  Hesozotc  and  Cenozoic  Palaeontology  of  Califor- 
nia. Bull  U.  S.  Geol  Survey,  No.  15,  pp.  1-33.  1886.  Washington. 
The  author  considers  that  the  Chico-Tejon  groups  are  an  unbroken 
series  of  strata,  and  together  represent  the  closing  epoch  of  the  Oreta- 
ceons  and  the  opening  or  Eocene  epoch  of  the  Tertiary.  The  unbroken 
con  tinnity  of  the  series  is  best  illustrated  near  New  Idria,  Fresno  County; 
still,  there  is  there,  near  the  middle,  a  recognizable  change  in  the  aspect 
of  the  strata,  so  that  iu  appearauce,  and  to  some  extent  in  the  character, 
of  the  stratification  the  upper  half  differs  from  the  lower  half. 

In  the  Shasta  group  Dr.  White  considers  the  Knoxville  beds  as  older 
than  the  Horsetown  beds.  The  Cretaceous  of  British  Colombia  and 
Alaska  he  considers  as  probably  the  equivalent  of  the  Knoxville  beds. 
This  conclusion  is  based  on  the  occurrence  of  Aucella.  The  author 
coDsiders  Aucella  erringtonii  and  A.  piochU  Gabb  as  identical,  and  as 
varieties  of  Aucella  coneentrica  Fischer,  and  oo  this  account  considers 
the  so-called  Jura8.Hic  anriferous  slate  as  of  the  same  age  as  the  Knox- 
ville beds  of  the  Shasta  group,  aud  considers  the  existence  of  the  Ju- 
rassic in  California  as  very  doubtful.  The  fauna  of  the  Knoxville  beds 
of  the  Shasta  group  extends  from  Alaska  southward  at  least  as  far  as 
Central  California.  Some  fossils  from  Southern  Mexico  apparently  come 
from  strata  of  the  same  age.  No  rocks  of  that  age  are  known  to  exist  to 
the  eastward  of  the  probable  site  of  that  belt;  and,  finally,  the  Jurassic 
founa  of  the  strata  which  lie  to  the  eastward  of  the  assumed  site  of  the 
belt  is  entirely  different  from  that  of  the  Jurassic  strata  to  the  west- 
ward of  it.  The  author  throws  out  the  Martinez  group  aud  considers 
H.  Mis.  15 48  Ollgic 
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that  there  is  an  ODbroken  stratigraphioal  and  faanal  coutiDnity  from 
the  Cretaceoas  to  the  Tertiary  io  the  Chico-Tejon  Beries.  The  Sbuta 
group  is  divided  into  two  divisions,  the  Knoxville  beds  and  the  fione- 
towu.  The  latter  probably  repieseots  the  Oanlt  and  the  former  the 
Lower  XeocomiaD,  aod  there  is  probably  a  hiatns  between  these  t«o 
divisions.  The  Koozville  beds  are  regarded  as  having  been  synchron- 
ously deposited  with  the  A%ieeUa-b^,rine  strata  which  have  been  fooDd 
at  various  points  along  the  northwest  coast  of  yorth  America,  and  aim 
as  homotazially  equivalent  with  those  which  in  Xorthem  £urope  and 
Asia  bear  the  same  species  of  Aucella. 

TSo  species  of  fossils  yet  fonnd  iu  the  California  Cretaceous  rocks 
have  been  satisfactorily  identified  with  any  which  occur  in  strata  to  the 
eastward  of  the  Sierra  Nevada.  The  reasons  for  this  view  are  given  in 
detail  in  the  form  of  remarks  on  eaeh  specific  identification. 

This  difi'erence  in  fanna  is  believed  to  have  been  due  to  the  presence 
of  a  comparatively  narrow  but  long  continental  belt  which  existed  in 
the  region  which  now  comprises  that  of  the  Pacific  coast,  continain; 
fh>m  a  time  at  least  as  early  as  the  earliest  epoch  of  the  Gretaoeom 
period. 

White,  C.  A. — On  Marine  Eocene,  Fresh-water  Eocene,  and  other 
Fossil  Hollnsca  of  Western  North  America.    Bun.  U.  8.  Oeol  £«n« 
No.  18,  pp.  1-26,  pis.  i-iii,  figs.  1-3  on  p.  19.    1885.   Waahiogtoo. 
This  article  is  divided  into  several  parts,  as  follows :  > 

(1)  The  occurrence  of  CarditapUmiooataiMiatack  in  Westera  OngiM- 

(2)  Fossil  moUusca  from  the  John  Day  gronp  in  Eastern  Oicgm. 
These  fossils  not  only  all  belong  to'tlie  types  which  are  now  living  ■■ 
or  near  the  same  region  where  the  fossil  forms  are  fonnd,  bat  a  part*' 
the  latter  are  so  nearly  like  the  species  that  the  author  has  not  tboofhl 
it  advisable  to  separate  tbem.  The  species  are  all  different  bota  HT 
that  have  beeu  hitherto  known  in  a  fossil's  condition.  The  ue  v  sptdm, 
Unto  condimi,  is  described,  and  the  description  of  Belix  (ilfonodon)  ^tK 
is  given  from  Dr.  B.  '£.  C.  Stearns's  manuscript. 

(3)  Supplementary  notes  on  the  non-marine  fossil  moUusca  of  ^tfk 
America.  Some  additions  and  corrections  for  the  illustrations  on  pip 
19  are  made  to  the  above  work. 

White,  C.  A.— On  new  Cretaceous  Fossils  from  California.  BmlL  U.S. 
Geological  Survey,  No.  22,  pp.  1-25,  pis.  i-v.  1886.  WasluDgtoiu 
The  author  regards  the  Todos  Santos  Bay  locality,  upon  palsoiM- 
logic  groonds,  as  equivalent  with  the  Wallala  beds,  whicli  Dr.  BedV 
considers  similar  to  the  Cbico  group.  Dr.  White  thinks  they  probdl^ 
occupy  a  position  between  the  Chico  and  Shasta  gronps.  At  WaM^ 
Mendocino  County,  Dr.  Becker  found  the  strata  several  thoosaDiM 
thick,  resting  upon  a  metamorphio  series  which  be  believes  to  be  e>|d* 
lent  with  the  Knoxville  beds  of  the  Shasta  group,  but  he  waa  anaMttt 
discover  any  contact  with  the  strata  above  them.    The  oharauta  <tf Hi 
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fossils  seems  to  indicate  for  them  the  age  of  tbe  Middle  Cretaceoua; 
ftod  in  some  respects  they  remind  one  of  tbe  Gosau  formatioD  of  Europe. 
Tbeautbor  describes  the  new  geuas  Coralliochama ;  with  C.orcutii  as  its 
type,  he  ptacea  it  among  tbe  Ohamidte.   Tbe  following  new  species  are 

also  described :  Trockua  { Oxyttele)  euryosfontiw,  Iferita T,  Gerithium, 

Pitiinffi,  C.  totium-sanetorum,  Solarium  watlaletue. 

Whiteaves,  J.  F. — Heport  od  the  Invertebrata  of  the  Laramie  and 
Cretaceous  Bocks  of  tbe  Yiciuity  of  the  Bow  and  Belly  Bivere  and 
Adjacent  Localities  in  the  Northwest  Territory.    Oeol.  and  Nat,  Hut, 
Surv,  Canada,  A.  B.C.  Selwyn, director.    Contributions  to  Canadian 
Palieontology,  vol.  l,  part  1,  pp.  1-89,  pis.  i-xi.    1885.    Montreal. 
From  tbe  Laramie  of  the  Willow  Creek  aeries  tbe  author  describes 
Unio  Atbertenm.   From  the  Saiut  Mary's  Hiver  series  and  lower  portion 
of  the  Laramie  generally  be  describes  tbe  following  new  species:  Ane- 
mia peratrigosa,  Corbicula  obliqua,  Corbula  perangulataf  Panopaa  simul- 

atris,  P.  curia,  Acella T,  Physa  Copei,  var.  Canadensis,  Aorotoxua 

rc^ialulus,  Patula  anguU/era,  P.  oblusata,  Anchistoma  parvulum,  Vatvata 
filosa,  V.  bianeta.  No  new  species  are  describedfivm  theLaramieof  tbe 
Sooris  Biver  district. 

The  following  new  forms  are  described  from  the  "Fox  Hills"  and 
"Fort  Piemt"  gronps  of  the  Upper  Cretaceons:  Oervillia  recta,  var. 
boreatis,  Modiola[Brachydonte8)dichotoma,  Cyprina  ovata,v&r.  alta,  Pro- 
tocardia  borealis,  Panopcea  svhovalis,  Scaphitea  lubglobosug. 
Tbe  Belly  Biver  series,  which  the  author  thinks  it  woald  be  imprac- 
<r-       ticable  on  purely  palteootological  evidence  to  separate  from  tbe  Lara- 
r       mie  and  more  especially  from  the  "Judith  Biver  gronp."    From  tbe  Pale 
0        or  npiwr  portion  of  the  series,  two  new  species  aredescribed,  Crenella(1) 
parvula,  Unio  consuetus;  from  tbe  lower  or  yellowish  and  banded  por- 
tion of  tbe  series  the  following  new  species  are  described:  Unio  supra- 
^:       gibbosui,  Skytophorus  [t)  glaber,  Ptanorbia paudvolvia,  Eydrobia  svbcylin- 
^  ■!      dracea.    A  number  of  fossllti  are  mentioned  as  occnrring  in  the  "  Lower 
p      Dark  Shales"  of  Dr.  Dawson's  report,  but  no  more  n^w  species  are 
described.     A  number  of  fossils  are  also  mentioned  from  uncertain 
,^.     geological  horizons. 

ri-  Whitbates,  J.  P. — Notes  on  the  jiossible  Age  of  some  of  the  Mesozoic 
Bocks  of  the  Qneen  Charlotte  Islands  and  British  Columbia.  Amcr. 
Joum.  Set.,  3d  ser.,  vol.  xxix,  pp.  444-440.  June,  1885.  New  Haven. 
^^  Tbe  author  reviews  some  previously  expressed  opinions  on  the  age  of 
^  Uie  Mesozoic  rocks  mentioned,  as  vtAX  as  on  the  age  of  tbe  Aucella- 
■^\  >  beariDg  rocks  of  Europe,  and  criticises  Dr.  White's  remarks  on  bis 
'^    :  Identification  of  nine  species  with  Jurassic  fossils  of  tbe  Territories. 

t*'^ 

^  <Whiteaves,  J.  F. — Notes  on  the  possible  Age  of  some  of  the  Mesozoic 
')j :  '■    Socks  of  the  Queen  Charlotte  Islands  and  British  Columbia.    Nature, 

p  t    ■''**'■  "'"'^""'i  P-  ^i^^-     1**85.    London  and  New  York. 
'  m'1   (JTotice  of  Mr.  Whiteaves's  paper  in  the  Amer.  Jour.  8(!itne«.)<OOQ\Q 
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Whiteavbb,  J.  F. — Descriptiou  of  a  new  Species  of  Ammonite  from 

the  Cretaceons  Books  of  Fort  Saint  John,  on  the  Peace  Biver.    Tram. 

Boy.  Soc.  Canada,  vol.  u,  section  iv,  1884,  pp.  239,  240.    1885.    31od- 

treai.    (Bead  May  23, 1884.) 

The  specimens  were  collected  mostly  fix>m  large  coucretionary  nodulea 
in  shales  which,  from  their  position,  may  possibly  represent  the  Fort 
Benton  group  of  the  Upper  Mlssonrl  Cretaceons.  The  generic  position 
of  the  species  is  doubtfnl,  bnt  the  anthor  proposes  for  it  tbe  oameof 
Bvckiceriu  (f)  comutum,  althongh  he  says  it  is  quite  as  likely  to  be  an 
Acanthoceraa  or  an  HopUtes. 

Whiteaves,  J.  F. — Sote  on  a  Decapod  CmstaceaD  from  the  Upper 

Oretoceone  of  Highwood  Biver,  Alberta,  Xorth  West  Terr.     Trans. 

Roy.  Soc.  Canada,  vol.  ii,  section  iv,  pp.  237,  238.     1885.     Mootroal. 

(Read  May  HI,  1884.) 

The  specimen  described  is  too  imperfect  to  admit  of  the  determina- 
tion of  its  exact  generic  position,  but  the  author  proposes  for  the  pres- 
ent to  designate  it  as  ffoploparia  (f)  Oanadenait. 

Whitpield,  B.  p. — An  American  Silurian  Scorpion.     Sciauxy  vol.  Ti, 
No.  130,  pp.  87, 88,  fig.  on  p.  88.    July,  1885.    Cambridge. 
Describes  and  names  PahBophonits  Osbomi,  from  the  watfirlime  beds 
of  tbe  Lower  Helderberg  group,  at  Waterville,  Oueida  Coanty,  fTew 
York.    The  author  expresses  doubt  as  to  its  being  a  land  animal. 

Whitfield,  B.  P. — On  a  Fossil  Scorpion  from  tbe  Silurian  Bocks  of 

America~    Bull.  Am.  Mus.  yat.  Sist.,  October  10,  1885,  vol.  I,  No.  6, 

pp.  J81-190,  pis.  xix  and  xx,  figs.  1, 2  on  pp.  188, 189.    New  York. 

Proimses  tlie  new  genus  Proscorpius,  and  describes  as  ita  type  P.  0*- 
borni  from  the  waterlime  beds  of  the  Lower  Helderberg  at  Waterville, 
N.  Y.     The  author  places  this  species  in  the  following  manner : 

Order  Scorpionidea,  Lund. 

Suborder  Anthracoscorpii,  T.  &  L. 

Family  Eoscorpionidie,  Scudder. 

Subfamily  Proscorpionini,  Scodder. 

Genus  Proscorpius,  Whitfield. 

Tbe  s{>ecie3  was  previously  named  Patceophonva  Oabomi  by  liim. 
(See  Scimce,  vol.  vi,  No.  130,  p.  88.) 

Whitfield,  B.  P. — Notice  of  a  new  Cephalopod  from  tlie  Niagara 
Bocks  of  Indian:!.     Bull.  Amer.  Mm.  Nat  Hist.,  Octob«r   10,  1885, 
vol.  I,  No.  6,  pp.  191, 192,  pi.  xxi.    New  York. 
Describes  lAtuit&t  Biekmoreanta  from  the  Dolomite  iimestoue  of  tbe 

Niagara  group  at  Wabash  City,  lad. 
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Whitfield,  K.  P. — Notice  of  a  very  large  Species  of  HomaloQotua 
from  the  OriBkaD.v  Sandstone  Formation.  Bull.  Amer.  Mva.  Nat.  Bist, 
October  10, 1885,  vol.  J,  No.  6,  pp.  193-195,  pi.  xxii.  October.  New 
York. 

Describes^omalonottunur/orfirom  the  Upper  OriBkBoyl  at  Cranberry 
Dam,  6th  Bionewater,  Ulster  Coaaty,  New  York,  «H>llecte(1  by  IjOuis 
Bevier.  The  "  6th  Binuewater"  the  aathor  supposes  to  refer  to  a  dam 
of  the  Delaware  and  EndsoD  Canal  Company's  privilege  on  the  Binne- 
water  Creek. 

WnxiAHS,  H.  S.— 0.  A.  White :  A  Beview  of  the  Fossils  Ostruidx  of 
North  America,  and  a  comparisoD  of  the  Fossil  with  the  Living  Forms. 
With  appendices  by  Prof.  A.  Heilprin  and  Mr.  J.  A.  Eyder.  8.  2T.i- 
430,  Taf.  xxxiv-lxxxii.  JVett.  Jahr^  Min.  Geol.  and  Fal,,  Jahr.  1885, 
Band  il,  p.  292.     Stuttgart.    (Abstract) 

Williams,  E.  S. — Geographical  and  Physical  Conditions  as  modifying 
Fossil  Faunas.  Proe.  Amer,  Assoc.  Adv.  Set,,  vol.  ximi,  part  ii,  pp. 
422, 423.     18S5.     Salem. 

Abstract.  The  aathor  says  that "  many  other  details  might  be  men- 
tioned, all  pointing  to  the  one  conclnsion  that,  in  passing  over  geo- 
graphical areas  of  sedimentary  deposits  of  even  a  few  hundreil  miles 
in  extent,  especially  when  the  direction  is  vertical  to  the  probable  coast 
line  of  the  period,  the  effects  of  those  changed  conditions  recorded  in 
the  different  nature  and  structure  of  the  deposits,  and  of  other  con- 
ditions only  recorded  in  the  fossils  themselves,  which  were  probably 
differences  of  temperature  and  ocean  carrents,  must  be  borne  in  mind 
in  classifying  the  deposits." 

Wllliams,  H.  S Notice  of  a  new  Limnloid  Crustacean  from  the  De- 
vonian. Amer.  Joum.  Set.,  3d  ser.,  vol.  xxs,  pp.,  46-49,  figs.  l-3a,  p. 
48.    July,  1885.     New  Eaven. 

Tbe  specimen  was  fouod  in  the  bluish  sandstone  (which  in  places  is  a 
Sue  pebbly  conglomerate)  at  Le  Boenf,  called  tbe  "  third  oil  sand,"  by  Mr. 
I.  C.  White  in  the  Report  Q  of  the  Second  Geol.  Survey  of  Pennsylva- 
nia (p.  239),  and  regarded  by  him  as  tbe  equivalent  of  the  third  oil  sand 
of  tbe  Venango  oil  district  of  that  State.  In  the  same  stratum  and 
above  it  are  typical  Chemung  fossils.  The  author  describes  it  under 
the  name  of  Prestwiehia  Erienais,  and  gives  three  figures  of  it  on  page 
48. 

Wn<l,lAHS,  E.  S.— Notice  of  a  new  Limnloid  Crustacean  from  the  De- 
-  voniao  Formations  of  Erie  County,  Pennsylvania.     Sature,  vol.  xxxil, 

p,  350.     1885.    Loudon  and  New  York. 

Notice  and  abstract  of  Mr.  Williams's  paper  in  the  American  Journal 
o/Hcience. 
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WmcHELL,  A. — Notices  of  N.  H.  Wiochell  on  Liagala  and  Paradoi- 
ides  from  the  Bed  Quarteites  of  Miimesota.    Amer.  Jovm.  8ci.,  3d 
ser.,  vol.  XKX,  pp.  316,  317.    October,  18S5.     New  Haveo. 
Notice  of  tbe  exliibttion,  by  N.  H.  Wiocbell,  at  the  meeting  of  the  Amer. 
Assoc.  Adv.  Sci.,  at  Ann  Arbor,  of  a  large  slab  fh>m  tbe  "  Pipestone  qonr- 
ries,"  covered  with  small  shells  named  by  him  LmgiUa,    iWm  tbe  suie 
qnairies  a  form,  regarded  as  an  imperfect  Paradoxidei,  was  also  exhib- 
ited.   {See  Winchell,  N.  H.) 

WincHELL,  A.— On  Ooenostroma  and  Idiostroma  and  the  comptelieii- 
sive  character  of  Stromatopormds.    Amw.  J<mm.  Sd.,  3d  ser.,  vol. 
XXX.  p.  317.    October,  1885.    New  Haven. 
An  abstract  of  a  paper  read  before  tbe  meeting  of  tbe  Amer.  Assoc 

Adv.  Sci.,  at  Ann  Arbor,  by  A.  Winchell.    The  author  concludes  that 

it  is  vain  to  seek  to  place  Stromatoporoids  within  the  bounds  of  anyrec- 

ognizetl  class  type. 

WiNGHBLL,  N.  H. — Fossils  from  the  Bed  Quartzito  at  Pipestone.  GeoL 
and  N<U.  Hitt.  Surv.  Mitm.,  13th  Ann.  Bep.,  for  1884,  pp.  65-72,  p1.i. 
1885.    Saint  Paul. 

Describes  and  illnstrates  two  new  doabtfhl  fossils,  Zinnia  eaXwrntt 
and  Paradoxidee  bmrberi.  Also  contains  two  letters  on  these  dubioDS 
forms,  one  by  Prof.  J.  D.  Dana  and  the  other  by  Mr.  S.  W.  Ford. 

WiNWooD,  E.  H. — Qeological  Age  of  the  Bocky  Moantains.  OtoL  Uag^ 
new  ser.,  Decade  UI,  vol.  n,  p.  240.  May,  1885.  London. 
Beports  finding  a  Menevian  fauna  with  abundant  remains  of  PafoA- 
oxides,  Conoeoryphe,  and  other  allied  forms  north  of  tbe  forty-ninth  par- 
allel, and  between  tbe  one  bnndred  and  sixteenth  and  one  hundred  and 
seventeenth  parallels  of  longitude,  near  Kicking  Horse  Pass  on  the 
Oanadian  Pacific  Bailway. 

Woodward,  Henry.— Notice  of  a  new  Limuloid  Crustacean  from  the 
Devonian.  By  Henry  Shaler  Williams,  of  Cornell  University.  GeoL 
Mag.,  new  ser..  Decade  III,  vol.  n,  pp.  427-429.  September,  1383. 
London. 

An  abstract  of  H.  S.  Williams's  article  in  the  Amer.  Joum.  Set.,  vol. 
XXI,  p.  45.  July,  1885.  New  Haven.  States  that  Mr.  Williams's  speci- 
men, although  of  great  interest,  is  too  obscare  to  permit  us  to  draw  any 
positive  conclusions  from  it,  save  the  fact  of  the  important  discovery  of 
a  Limuloid  Crustacean  in  rocks  of  Devonian  age  in  Pennsylvania.  A 
still  earlier  Limuloid  form  has,  however,  been  met  with  in  tbe  Upper 
Silurian  of  Lesmahagow,  Lanarkshire,  and  described  by  Heoiy  Wood- 
ward under  the  name  of  XeoUmvlua  faicataa.  [See  OeoL  Mog^  toL  t, 
pp.  1-3,  pi.  i,  fig.  1, 1868.) 
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Wright,  B.  H.— Notea  on  the  Geology  of  Tatea  County,  Jfew  Tork. 

Thirty-flftli  Rep.  JT.  Y.  State  Mm.  Ifat.  Eist,  pp.  195-206,  pis.  xv 

and  rva.     1884.    Albany. 

Copies  the  figures  and  descriptions  of  Dawaoo  in  the  Quarterly 
Journal  Qeol.  Soe.  of  Ix>ndon  for  Hay,  18S1,  of  the  folloTing  fossils : 
Equitetidet  WrighUajta,  Oyclottigma  affine,  Atteropterii  noveboraomait, 
and  gives  short  lists  of  fossils  flram  vtuions  looalities. 
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ZOOLOGY. 


By  Prof.  Theodore  Gill. 


TNTBODTTOTION. 

Ttae  laborers  in  the  Tarioos  fields  of  Zoology  bare  prosecnted  investi- 
gations  id  the  year  1885  with  andiminiBhed  ardor,  and  scarcely  any 
(lepartmeot  has  been  neglected.  The  tendency  manifested  for  some 
years  towards  a  special  stndy  of  embiyology  and  of  aoimals  ftom  an 
embryological  standpoint,  has  been  continaed.  Systematic  zoology,  on 
the  other  hand,  has  at  least  maintained  its  conrse  during  the  period, 
and  some  most  valnable  works  have  appeared.  Among  snch  may  be 
especially  mentioned  the  first  two  of  the  comtemplated  three  volames  . 
of  a  catalogne  of  the  Iiacertilian  reptiles  in  the>British  Museum,  by  Dr. 
George  Edward  Booleufi^.  A  nnmber  of  works  on  extinct  animals,  in 
which  gronps  have  beeo  systematically  considered,  have  been  alao  pnb- 
lisbed.  Donbtless  the  most  important  and  interesting  of  these  for  the 
American  zoologist  are  (1)  the  enormons  volnme  by  Prof.  E.  D.  Cope 
on  The  Vertebrata  of  the  Tertiary  Formations  of  the  West  {Part  i),  and 
('J)  Prof.  O.  C.  Marsh's  beantifully  illastrated  and  printed  "Dinocerata, 
A  monograph  of  an  extinct  order  of  gigantic  mammals."  Both  of  these 
volumes  do  indeed  purport  on  thjeir  title  pages  to  have  been  printed  in 
previous  years,  Cope's  work  bearing  the  imprint  of  1883  and  Marsh's 
that  of  18S4,  bat  they  were  not  really  published  or  accessible  to  the  pub- 
Uc  till  early  in  1886. 

As  in  the  previous  reports,  the  language  of  the  original  &om  which 
tbo  abstract  ia  compiled  is  generally  followed  as  closely  as  the  case 
will  permit  It  has,  however,  been  fonnd  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying  the  original 
memoir,  and  pass  by  the  proofe  and  collateral  argnments.  At  the 
same  time  it  has  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  information  respecting  the  groap 
under  consideration.  As  to  the  special  discoveries  recorded,  they  have 
been  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  may  force  on  the  system ;  or  (2)  for  the  reason  that  they  are 
or  bave  been  deemed  to  be  of  high  taxonomic  importance ;  or  (3)  because 
the  animals  per  se  are  of  general  interest ;  or,  finally  (1),  because  they 
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are  of  special  interest  to  tbe  American  Dataralist.  Of  course  zoologists 
cuItiTBtiog  limited  fields  of  research  will  find  ia  omissions  cause  for 
censure,  and  may  urge  that  discoveries  of  inferior  importance  bars 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  is  freely 
admitted  that  this  charge  may  even  be  justly  made;  but  the  limits 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder  has 
studied  the  needs  of  the  many  rather  than  of  the  few.  The  summary 
ts  intended,  not  for  the  advanced  scientific  student,  but  for  those  who 
entertain  a  general  interest  in  zoology  or  some  of  the  better-known 


A  partial  bibliography  of  noteworthy  memoirs  and  works  relating  to 
difiereot  classes  of  animals  is  supplied  in  the  present  article,  and  will, 
it  is  hoped,  prove  to  be  of  nse  to  those  to  whom  the  voluminous  bibli- 
ographies and  records  of  progress  in  science  are  inaccessible.  It  has 
been  a  difficult  matter  to  select  the  titles  which  might  be  most  advan- 
tageously introduced  in  a  limited  report  like  the  present.  Artides  of 
a  general  interest  or  of  special  importance  as  contributing  to  throw  light 
on  the  affinities  of  certain  groups  have  been  given  the  first  place.  Keces- 
sarily  many  very  important  papers  have  not  been  referred  to  and  very 
few  descriptive  of  species  have  been  admitted  and  only  when  nnusuid 
interest  attaches  to  the  new  species  or  the  groups  which  they  enlai^ 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Cams,  and  to 
the  Jovrtud  of  the  Boyal  Mioroscopioal  Society,  whose  abstracts  of  in- 
vestigations have  been  fireely  drawn  upon  in  tbe  preparation  of  thoao 
for  the  present  report. 

aTNOPBIS  OP  ABBAKOZMENT. 

aBNBBAX  ZOOLOGT. 
I.  PBOTOZOANS.     Bhizopods;  Sporozoans;  Infosorians. 
n.  POBiFEBS.    Sponges, 
m.  ocGLENTBBATES.    Polyps;  Acalephs. 

IV.  ECHIKODEBMS.    Crinoids ;    Asterioide ;   Echinoids ;  Holothn- 
rians. 
T.  woEHS.    Kotifers;PlatyheIminth8;  Nematelminths;  Annelids. 
Tl.  ABTHBOP0D8.    MerostomesjCrostaceans;  Arachnidsj  loBects. 
th.  uoixubcoids.    Polyzoans ;  Brachiopods. 
Tm.  HOLLUSES.    Acephals;  Gastropods;  Cephalopoda. 
rr.  PEOTOOHOBDATBS.    Tunicatcs. 

z.  TEBTEBBATES.    Fish-Iike  Yertebrates ;  Leptocardlans ;    Se- 
lachians; Fishes;  Amphibians;  Keptiles;  Birds;  Uammals. 

OENEBAl  ZOOLOOT. 

Cell  changet. — A  number  of  experiments  have  been  made  by  Dr.  O. 
Lficbarias  to  detenbine  the  effect  of  various  media  and  enxirontnents  tm 
the  behavior  of  cells.    Tbe  mixture  used  by  him  was  a  5  per  cent,  sola- 
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tiOD  of  sodio  phogphate  is  distilled  watw,  and  ths  objects  experimented 
npoQ  were  especially  the  cylindrical  spennatozoa  of  Blyphemtts  pedieulus, 
and  the  amceboid  cells  of  the  iDtestlDal  epithelinm  of  Stmoatomutn  tat- 
eopt.  The  changes  nodergone  were  remarkable,  and  the  amoebiform 
cells  of  the  Stenostomnm  "  became  like  flagellate  infasoriane,  each  with 
a  long,  thick,  rapidly  moving  process,  beside  which  two  or  three  cilia 
were  sometimes  seen  beating  at  the  original  moch  slower  rate."  These 
experiments,  sappHmenting  previons  ones,  especially  those  of  Schneider, 
Brass,  and  Eilbner,  are  "  interesting  as  UlostrationB  of  the  readiness 
with  which  cells  may  pass  ttom  one  phase  to  another  iu  response  to  en- 
vironmental inflnences,  and  are  thas  fall  of  saggest^on  in  relation  to 
normal  and  pathological  cell  Tariataon,  affording  additional  experimental 
proof  of  the  theory  of  a  jirimitivc  cell-cycle,  advanced  1^  Oeddes." 
(Biol.  (7eiitrattfatt,v.  5,  pp.  269-262;  J.  K.  Jtf.  S.,(4)v.5,pp.l014,1015.) 

ColoTB  of  cold-loving  ontmoto. — The  colors  of  Arctic  and  Alpin.e  ani- 
mals have  been  commented  npon  by  Prof.  Lorenzo  Camerano,  of  Tarin. 
His  observations  had  reference  especially  to  the  Lepidoptera,  and  are 
in  brief  as  follows : 

(1)  "  A  sensible  mutation  of  color  is  observed  in  many  mammals,  now 
more,  now  less  distinctly,  and  generally  it  concurs  with  the  change  of 
coat.  Also  not  seldom  in  mammals  strictly  belonging  to  the  Alps,"  as 
in  the  chamois  and  the  ibex, "  the  color  changes  very  late  in  the  sammer 
and  in  the  winter,  altbongb  the  length,  the  thickness,  and  also  the 
coarseness  of  the  hairs  were  very  different"  In  other  cases,  as,  for  ex- 
ample, in  a  Chinese  deer  (Oervus  mandarinns), "  the  coat  is,  in  sammer, 
light  reddish-yellow,  with  many  roand  white  spots,  while  in  winter  it  is 
dark  brown,  and  the  ronnd  spots  are  less  nameroas  and  are  light  brown." 

(2)  "  As  to  the  insects,  it  is  observed  that  in  Coleoptera  the  colors  of 
the  Alpine  species  are  brighter  than  those  of  the  warmer  plains,"  and 
varioos  species  fqnnd  at  the  greatest  elevations  of  the  Alps  have  often 
lighter  colors. 

(3)  "A  darker  color  "  is  observed  "generally  in  the  insects  of  the  des- 
erts," as  in  that  of  Sahara,  while — "  on  the  contrary,  mammals  in  these 
ooontries  present  in  general  a  very  light  color," 

(4)  "  A  very  remarkable  melanism  is  also  observed  in  several  mammals 
as  vrell  as  the  reptiles  and  beetles  that  are  in  little  islands." 

(5)  "  In  the  reptiles  and  in  the  Alpine  amphibia,  we  sometimes  meet 
with  some  cases  of  darkening,  bat  tbe  cases  of  a  remarkable  brigbten- 
ing  are  not  very  rare,  as  for  example,  in  the  tadpoles  of  Bana  mata,"a 
fcind  of  ^g. 

(6)  "  A  sensible  difference  is  observed  in  tbe  coloration  between  the 
Arctic  birds  and  tbe  Antarctic.  In  the  last,  black  is  much  more  abun- 
dant." 

The  canses  "  that  intervene  to  modify  the  color  of  animals  are  very 
complicated;  climate  has  amouf^t  these  a  certain  importance,"  bat 
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ProfeBSOT'  Oamerano  does  not  think  that  a  *'  theory  of  radiation  is  aaffi- 
dent"  to  accoQDt  for  all  the  phenomeoa  observed.  {Nature,  v.  32,  p.  77 ; 
see,  also,  reply  by  Mr.  Meldola  ia  same  vol.,  pp.  172, 173.) 

Temperature  maxima  for  marine  ofiMmala. — A. series  of  experiments 
has  beeD  ondertaben  by  Dr.  J.  Frenzel  for  the  determination  of  the 
maslmnm  heat  nuder  which  certain  animals  can  live.  The  first  experi- 
ments were  commenced  by  sabjectlng  some  to  a  tempei-atnre  of  40°  C. 
This  was  aapported  by  a  Holothorian  for  two  boars.  A  Diopatra  died 
in  abont  five  mlnates;  a  large  tectibrancbiate  gastropod  (Plenrobran- 
cluea  meobelii)  exhibited  at  first  lively  movements,  bat  after  five  min- 
ntes  became  torpid,  althongb  it  was  not  killed;  fonr  minutes  were 
enongb  for  a  lobster-like  crostacean  (ScyUams).  "As  the  Holntfanrian 
was  the  largest  of  the  animals  experimented  on,  the  anthor  points  oat 
that,  although  the  chief  reason  for  its  power  of  resistance  might  be 
sought  for  in  its  size,  yet  the  others  were  conquered  too  rapidly."  Con- 
seqnently,  it  was  to  be  inferred  that  the  Holotbnrian  ia  really  capable 
of  resisting  heat  to  an  nnnsaal  degree. 

Further  observations  were  made  at  a  starting  point  of  30°  C,  and  of 
the  animals  thns  experimented  npon  an  Ophiuroid  (Antodon)  began  to 
break  np  in  two  seconds;  the  Diopartra  survived  for  eighteen  hours;'  a 
chfetopod  worm  (Terebella)  showed  the  eSiBct  of  heat  at  26^  G. ;  a  tecti- 
brancbiate gastropod  (Sea-hare  or  Aplytua)  lived  at  2G^ ;  a  pectinobran 
chiate  gastropod  (Mnrex)  "  bore  30°  for  a  long  time;"  and  a  Scallop 
(Pectem)  "showed  some  resistance;"  a  Scytlams  " could  bear  25°,  bat 
died  slowly  at  26°,  and  more  quickly  at  27<^ ; "  and  a  prawn  (Paleemon) 
"died  at  260;"  a  fish  (the  Sea-horse  or  Hippocampas)  "bore  27°  well, 
and  lived  for  an  hour  at  30^." 

In  fine,  "many  marine  animals  were  found  to  bear  high  degrees  of 
temperature  for  an  astonishingly  long  time,  as  Actiniie,  Morex,  Tetbys, 
and  Aplysia.  But  it  is  not  yet  certain  what  beat  they  can  permanently 
bear.  It  is  also  important  to  discover  how  winter  animals  comport 
tfaemselves  towards  increase  of  temperature,  and  especially  animals 
such  as  the  Het«ropoda  and  Phronima,  which  are  quite  wanting  in  the 
summer;  &om  what  we  kuow  we  must  suppose  that  at  the  begiontiig 
of  summer,  when  the  temperature  of  the  sea  becomes  raised,  they  make 
their  way  to  greater  depths,  where  the  heat  is  less."  {Arch,/,  geaammtt. 
Pkyaiol.,  v.  36,  pp.  468-466 ;  J.  B.  M.  8.  (2),  v.  5,  pp.  791,  792.) 

PBOIOZOAKS. 

Ekizopodt. 

Differentiation  in  Amaba*. — Altbongh  proverbially  protean  and  nn* 
stable,  the  Amtetieans  nevertheless  exhibit  differences  which  aptly  di»> 
tingnisb  them  into  forms  generally  cousidered  to  be  of  specific  value; 
such  differences  have  been  especially  insisted  upon  by  Dr.  A.  Qni- 
ber.  Dr.  Gmber  contends  that  "  there  are  a  number  of  Beparat« 
and  exactly  definable  Amcebfe  which  do  not  pass  into  one  anoUier,>» 
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auci  tbis  dtiCJsioo  he  gives  ivb  the  rcsblt  of  obserratioDS  by  bimself  "for 
tuontbs  aud  even  jears,  of  forms  living  in  the  same  locality."  The 
difi'erences  are  mauifested  in  the  "  average  size,  the  coosistency  of  the 
protoplasm,  aod  the  iqovemeiits  thereby  conditioned,  as  well  as  ip  the 
characters  of  its  contents,  such  as  vacuoles,  granules,"  and  crystals,  and 
also,  more  especially,  in  the  number,  size,  and  structare  of  the  nadei. 
Ten  species  are  described  by  Dr.  Gruber ;  five  of  them  are  multi-nadear, 
and  "  it  is  proved  bow  definitely  the  naclei  are  distinguished  from  one 
another,  and  with  what  certainty  one  can  conclude  from  external  char- 
acters on  the  structure  oi  the  nncleus,"  and  the  i;everse.  It  farther 
follows  that  "  two  very  similar  species  of  Amoebte  may  have  very  dif- 
fereutly-formed  nuclei,  and  that  in  forms  which  are  externally  very 
different  the  nuclei  may  be  quite  similar;  in  any  ease,  the  unmber  of 
the  different  forms  of  nuclei  is  much  more  important  than  has  hitherto 
been  supposed." 

The  "  only  differentiation  in  the  body  of  an  Amoeba  obtains  at  the 
outermost  periphery,  where  the  protoplasm  clearly,  fh>m  contact  witii 
water,  is  converted  into  an  invisible  oaticala-like  layer,  which  disap- 
I>ear8  during  the  ontpushing  of  the  pseudopodia  and  can  be  re-made." 

Dr.  G-niber  denies  the  existence  of  "  a  plexiform  stmcture  of  the  pro- 
toplasm" as  well  as  refractive  bodies,  such  as  have  been- described  to 
Pelomyxa  [lalastriH, 

As  to  the  "  pale  filaments"  which  have  been  foand  in  some  Amoebs, 
they  "appear  to  be  symbiotic  fungi;"  "in  one  spenies,  which  was  re- 
markable for  the  constant  collection  of  chlorophyll  containing  food, 
they  were  always  present." 

Among  the  species  of  Amcebee  recognized  by  Dr.  Omber  is  the  A.  vil- 
loM,  first  described  by  Dr.  Leidy  £rom  specimens  fonnd  about  Philadel- 
phia, and  the  discovery  in  Europe  of  this  species  "  cooflrms  the  doc- 
trine that  the  fi*esh-water  Bhizopods  are  cosmopolitan  organisms." 
(ZeiUchr./.  witaen.  Zoolo.,  v.  41,  pp.  186-225,  3  pi.;  J.  R.  M.  8.  (2)  v.  6, 
p|>.  260, 261.) 

S^orozoona. 

Development  of  Oregorinidg. — An  important  contribution  to  the  devel- 
opmental history  of  the  monocysted  Oregorines  has  been  published 
by  G.  Rnschhaapt.  His  observations  were  chiefly  made  on  those  in- 
festing common  earth  worms  or  Lnmbricids.  Seven  species  of  Grego- 
rinids  were  fonnd  in  the  worms,  which  have  been  more  fully  described, 
at  least  as  to  some  points,  by  the  author.  The  process  of  encystation. 
tbe  formation  of  sporoblasts,  the  presence  of  macrospores  and  micro- 
spores in  a  single  cyst,  and  the  entrance  of  spores  into  tbe  sperm- 
mother-cell  were  especially  observed  in  one  or  other  of  the  Gregorinids 
TnentioDcd.  The' connection  between  the  Gregorinids  and  the  generative 
products  of  the  earth  worms,  the  infection  of  earth  worms  with  Grego- 
rinids, and  the  relations  between  the  parasites  and  coccidia  have  been 
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also  considered.    (Jenaiache  ZeiUchr.f.  Natundss.,  v.  18,  pp.  713-750  {I 
pi.);  J.  R.  M.  8.  (2),  V.  5,  p.  665.) 

Infmorians. 
Artifieial  multiplication  of  In/uaoriaiu. — With  a  view  to  determtae  tlie 
behavior  of  InfasoriaDS  when  vivisected,  A.  Griiber  experimented  od 
the  Stentor  ceervUm.  (1)  First,  au  iodividaal  was  bisected  tranaverse];, 
and  on  the  foUowiog  day  each  of  the  parts  bad  become  a  perfect  indi- 
vidaal ;  (2)  one  of  these  was  likewise  bisected,  and  a^ln  on  the  follow- 
ing day  the  two  sectiontj  had  developed  into  perfect  animalcoles ;  (3) 
one  of  the  second  bisection  was  also  cnt  transversely,  and  again  (4)  one 
of  the  third  bisection.  In  both  instances  the  sectionized  parts  became 
perfect  individuals  on  the  day  of  their  division.  The  result  of  the  ex- 
periments thus  noticed,  and  others,  farther  served  to  show  also  that  the 
sections  without  a  nucleus,  although  theydid  well,  ''never  grew  op  into 
complete  animals,"  as  did  those  with  a  nucleus.  The  presence  of  a 
nucleus,  in  fact,  is  perhaps  a  necessary  element  for  complete  regenera- 
tion.   {Biol.  CmtraWlatt,  v.  5,  p.  137 ;  J.  E.  M.  8.  (2),  v.  6,  pp.  658, 659.) 

POBIFEBS. 


Reproduction  of  the  fresh-water  apange. — The  reproductive  process  has 
been  investigated  by  Dr.  W.  If  arshall  in  one  of  the  common  Earopean 
fresh-water  sponges,  Spongilla  laoustris.  The  gemmules  or  winter  em- 
bryos are  formed  in  the  neuter  autumn  sponge  from  wandering  nutri- 
tive amoeboid  cells,  known  as  trophopbores,  which  accumulate  in  the 
inhalent  corals  or  in  the  ciliated  chambers.  The  embryo  is  at  first  a 
"  mornla-like  mass  of  round  uniform  cells."  It  escapes  from  the  cap- 
sule in  which  it  is  invested  in  April  or  early  in  May.  In  aboat  a  month 
after  the  escape  of  the  embryo  th>m  the  capsule,  maturity  and  complete 
sexuality  are  attained.  "  It  seems  probable  that  the  males  are  desti- 
tute of  enteric  cavity  and  mouth,"  while  the  females  are  "  usually  pro- 
vided" with  such.  After  ful61ting  their  sexual  functions  the  "males 
seem  to  perish."  The  females  bear  "  neater  forms  "  and  then  increase 
in  size,  but  the  '■  enteric  cavities  and  mouth-openings  are  reduced  in 
size,  and  not  unfreqnently  disappear."  In  flue,  there  is  "a  seaaODal 
alternation  of  generations ;  the  winter  gemmulse  form  spring  sexual 
spongillfe  which  produce  sesual  forms  in  which  arise  the  winter  gem- 
multe."  (Sitzunggber.  Naturf.  QeselUch.  Leipzig,  1884,  pp.  23-29;  J.  R. 
M.  8.  (2),  V.  5,  pp.  1011, 1012). 

CHELENTBAXES. 

Polyps. 

A  new  family  of  Pennatulids. — The  interesting  group  of  PennatoUds, 

which  was  named  by  EoUikerthe  "Juiiviformes,"  has  received  an  into- 

eating  addition  during  the  past  year,  iu  the  shape  of  a  new  speoies,  r^ 
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reseDting  even  a  new  fomily  of  the  groop;  specimeDS  weie  obtained  in 
Japan  and  have  been  described  by  Prof.  A.  A.  W.  Hubrecht  nnder  the 
epeclflc  name  EckiTioptiliim  Macintoshti  and  the  family  name  Echinop- 
tilidiB.  It  belongs  to  the  "section  Spicata*,"  and  (as  jnst  noted)  "sub- 
Bection  Junciformes"  in  Kolliker's  classification,  and  is  "characterized 
by  the  total  absence  of  anything  like  an  axis,  which  is  present  in  all 
Pennatalids  except  some  of  the  primitive  Veretellete  and  the  divergent 
Benillefe." 

The  polyps  form  a  dense  colony,  which  is  rigid  on  accoaut  of  the  de- 
vetopmeat  of  calcareons  needles', "  which,  on  the  rachis,-  ouite  to  form 
projecting  polyp  cells."  The  needles  are  in  the  internal  firauneworh, 
as  well  as  hi  the  investment ;  the  polpy-cells  are  arranged  in  less  dis- 
tinct rows  than  in  Stachyptilnm,  and  the  ventral  is  not  wholly  de> 
void  of  polyps.  Of  all  the  speoimens  available  for  examination  the 
polyps  bad  andergone  desiccation,  and  consequently  coald  not  be  fnlly 
described.  Bat  it  appeared  plain  that  not  only  does  the  new  type 
constitnte  a  distinct  family,  bat,  according  to  Professor  Habrecht,  it 
mast  be  also  recognized  as  representative  of  a  gronp  of  higher  rank  in-  ' 
termediate  between  thegronps  already  known.  (Proe,  Zool.  8oc.  Lorulon, 
1885,  pp.  513-618,  2  pi.;  J.B.M.B.  {2),  v.  6,  p.  81.) 

AoalepJu. 

Sadial  di^ogition  of  Acal^Ha  and  fcAtnodernM.— The  problem  of  the 
Domber  of  eegments  in  the  radiate  animals  has  been  taken  np  by  Dr.  W. 
Haaoke,  and  he  has  songht  to  determine  the  primitive  namber  of  snch. 
Professor  Haeckel  considered  that  the  star  fishes  were  nearerthe  ances- 
tors of  the  Echinoderms  than  any  other  gronp,  becaose  in  them  there  is 
a  variation  in  the  nnmberof  arms  in  some  apecies,aIthoagh  in  most  the 
Bnmber  is  five,  while  in  the  sea  archins,  or  Echiuoids,  and  Holotbnrians, 
tbe  namber  is  constant  and  always  five.  Dr.  Haacke,  however,  main- 
tains that  in  Amblypnenstes,  one  of  the  sea  nrcbins,  be  has  seen  iodi- 
ridoals  with  fonr  and  others  with  six  parameres  or  radial  sections,  and 
that  therefore  Haeckel's  views  are  militated  against  by  such  facta.  As 
to  the  Acalepbs,  according  to  Haeckel,  the  primitive  namber  of  par- 
'  anoeres  in  the  Mednse  is  four,  and  with  this  view  Dr.  Haacke  is  inclined 
to  agree.  He  farther  thinks  that  it  is  possible  that  the  typical  namber 
of  parameres  in  the  Eoblnoderms  is  foar  and  not  five,  bnt  he  admits  that 
tbe  qoestion  is  still  an  open  one.  {Zool.  Anzeiger,  v.  8,  pp.  606-507 ;  J. 
B.  M.  8.  (3),  V.  6,  p.  48.) 


Several  important  memoirs  on  crinoids  have  appeared  during  the 
past  year,  or  late  in  1884.  Une  of  these  is  by  Dr.  Herbert  Carpenter, 
and  ftmisbM  a  volume  of  the  series  of  memoirs  devoted  to  the  daoida- 


7B8  SCIENTIFIC   KECOBD   FOE   1886. 

tioD  of  the  material  collected  I);  the  Challenger  Expedition.  Anotiier 
is  a  systematic  revision  of  the  extiuct  American  crinoids  pablished  in 
the  "  Proceedings  of  the  Academy  of  Katural  Sciences  of  Philadelphia" 
hy  Messrs.  C.  Waohsmnth  and  F.  Springer.  The  concluding  portion 
of  the  latter  vill  be  published  in  1886.  A  further  notice  of  these  aod 
other  memoirs  is  therefore  deferred. 

Aaterioids, 

STervoutayttmiofatar-fithea, — In  a  memoir  on  Che  histology  of  Afit«rioids 
Dr.  O.  Hamann  has  elucidated  several  interesting,  find  among  them 
is  additional  information  respecting  the  nervous  system.  The  well- 
developed  oral  nerve-ring  has  long  been  known,  bat  besides  this  there 
ie,  according  to  Dr.  Hamann,  "  a  nerve-plexus  in  the  oral  disk  j  this  con- 
sists of  nerve-fibrils  with  scattered  ganglionic  cells,  which  pass  into  the 
epithelial  cells  of  the.diab."  In  fact,  an  arrangement  is  manifeated 
"comparable"  to  one  previoasly  observed  by  Dr.  Hamann  himself  in 
the  Hotothnriaus.  (Nackr.  K.  OeaeUseh,  Witt,,  Oitttingen,  1881,  pp. 
385,  386;  J.  R.  M.  8.,  (2),  v.  5,  pp.  652,  653.) 

Echinoida. 

Compound  eyet  in.  Echinoids. — In  a  Diadematid  (probably  Diadema 
Setotum)  occurring  at  Trincomalee,  some  peculiar  characteristics  have 
been  discovered  by  Dra.  C.  F.  and  P.  B.  Laraein.  That  sea^gg  is  cov- 
ered with  blue  spots.  One  of  these,  when  examined  under  the  micro- 
scope, shows  on  the  surface  "a  mosaic"  of  polyhedra(" generally  irreg- 
ular hexahedra,"  but  also  pentahedra)  which  are  so  disposed  as  to  call 
to  mind  the  compound  eyes  of  insects  or  crustaceans.  "Each  polyhe- 
dron corresponds  to  a  pyramid  of  very  highly  refractive  substance, 
the  blunt  edge  of  which  is  invested  in  pigment;"  there  "may  be  oue 
hundred  or  as  many  as  one  or  two  thousand  pyramids  in  one  spot;  over 
all  of  them  the  body -epithelium  forms  a  thin  ciliated  layer,  which  may 
be  regaided  as  the  cornea;"  further,  "each  pyramid  consists  of  a  nom- 
ber  of  vesicular  cells  with  quite  hyaline  contents,  and  in  many  of  them 
there  is  a  distinct  nucleus;  this  region  muy  be  regarded  as  that  of  the 
lens  and  crystalline  body.**  These  organs  are  "directly  placed  on  a 
ganglionic  plexus,"  and  there  is  no  distinct  nerve  intervening  between 
the  two.  When  a  hand  ia  directed  towards  a  point  where  these  organs 
are  developed,  the  snrronnding  spines  are  seen  to  torn  towards  the 
spot.  It  has  been  therefore  inferred  that  the  spots  in  question  have  the 
ionction  of  eyes  capable  at  least  of  appreciating  the  difference  between 
"light  and  shade."    {Zool.  Anzeiger  v.  8,  pp.  716-720;  J.  B.  M.  8.,  (2),  v. 

S.P.35S.) 

Solothuriant. 

Vdma  •/■  iifferentiating  characterg. — The  various  part*  and  organs  of 
iaM  have  been  examined  by  Dfi  ?t-  ^%9P^i^  i"  order  to 
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determine  the  sjstematio  valnea  thereof  and  the  best  means  of  classify- 
ing the  groups.  "  The  arrangement  of  the  ambnlacrat  suckers  varies 
with  age."  ^e  calcai«oa8  deposits  are  mnch  less  variable,  and  in  but 
few  cases  are  there  notable  differences,  according  to  age  or  otherwise. 
The  tentacles  appear  to  famisb  the  best  differentiating  cbarticters.  The 
combination  ofi)endrocAJrof<EintrodacedbyPiof.Jeffery  Bell  is  adopted. 
Further,  the  distribntion  of  the  tentacles  into  one  or  two  rows  affords 
good  grounds  for  a  division  into  groups,  to  be  called  respectively,  '*  Mo- 
wKyclia"  and  *' HeterocycHa."  A  new  and  systematic  monograph  of  the 
order  is  promised  by  Dr.  Lampert.  (Biol.  OmtralblaU,  v.  5,  pp.  102-109 ; 
J.  B.  M.  8.,  (2),  V.  6,  K>.  1007-1008.) 


Botifert. 

The  relatioru  of  t\e  Botifers. — Much  diversity  of  opinion  has  prevailed 
as  to  tbe  relations  of  the  Botifers  to  other  classes  of  the  animal  king- 
dom. The  snbject  has  been  taken  ap  recently  by  Dr.  L.  Plate  in  con- 
nection  with  a  monograph  of  the  fresh-water  rotifers  observed  by  him. 
He  considers  that  it  is  clear  that  "  sexnal  dimorphism  is  an  acquired 
character."  The  progenitor  of  the  class  ("Archirotator  ")  is  supposed 
to  have  had  a  cylindrical  body  narrower  behind,  a  ventral  moutlt  and 
dorsal  anns,  and  an  aboral  tuft  of  cilia;  the  wheel  apparatus  consisted 
of  two  ciliated  circlets;  the  fore-gnt  bad  a  cbitnions  masticatory  appa- 
ratus, and  the  whole  tract  was  lined  by  ciliated  epithelium ;  into  its  hinder 
portion  opened  two  unbranched  excretory  canals  and  the  genital  ducts. 
Tbe  pervons  system  consisted  of  a  dorsal  central  ganglion,  which  gave 
off  several  anterior  and  two  postero-lateral  nerves.  As  to  their  system- 
atic poeitioo,  the  Botifers  appear  to  be  of  the  same  stock  as  the  Anne- 
lids, hot  they  differ  fh)m  tbe  Troobopbore  in  wanting  a  ciliated  groove ; 
the  hinder  circlet  of  cilia  opens  into  tbe  fore-gut,  the  aboral  tuft  does 
not  correspond  to  the  perian^  circlet,  and  the  brains  are  not  homolo- 
gooB,"  (Jmaiseke  Zeitsohr.  f,  ifaturuiitg.f  v.  19,  pp.  1-120, 3  pi. ;  J.  B.  Jf. 
iS:  (2),  V.  6,  pp.  7ft^78.) 

PlatyMminfhs. 

A*«w  York  Turbellorians. — An  important  memoir  on  the  fresh-water 
Tarbellarians  occnrring  especially  in  Monroe  Conntj,  New  York,  has 
been  published  by  Dr.  W.  A.  Silliman  in  the  "  ZeiUchrift  fur  v)is»en- 
aehttflliehe  ZooUtgte"  (v.  41,  pp.  48-78,  with  2  pi.).  Twenty-one  species 
have  been  recognized,  of  which  a  considerable  number,  it  is  supposed, 
are  common  to  America  and  Europe.  Dr.  Silliman  considers  the  groups 
named  BhabdocoBla,Tridada,Polycloda,and2Temertinea  to  be  of  approx- 
imately equal  value  and  representing  four  "orders"  of  Turbellariaos. 
H.  Mis.  15 49 
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Nematelm  intkt. 

IferwHU  apatem  of  tojw-womw. — AUbongh  tbe  aerrous  Bystom  of  tlie 
tape- worm  was  discovered  half  a  century  ago,  tlie  subject  has  remained 
in  considerable  obscnrity,  and  recent  research  by  Dr.  J.  Niemjec  is 
therefore  timely  as  throwing  light  on  some  of  the  controverted  and 
doabtfal  points  at  Issue.  Dr.  Niemiec's  researches  were  based  on  sec- 
tions of  the  scolices  of  T.  coenums,  T.  elliptica,  T.  serrata,  and  T.  me- 
diocanellato.    The  different  parts  are  considered  under  four  categories. 

(1)  A  "  nwre  rtnj? "  situated  under  the  hooks,  from  which  "  filaments 
ran  to  tbe  book  mascnlatare,  while  from  ganglionic  swellings  eight 
branches  descend,  four  going  to  tbe  principal  lateral  ganglia,  and  four 
prolonging  their  coarse  even  within  the  proglottides." 

(2)  A"  central  j^anj/iion"  in  the  middle  of  the  "principal  commissnre," 
joining  tbe  two  lateral  ganglia,  and  "  fK»m  which  a  '  transverse  commis- 
sure' passes  at  right  angles  to  the  '■  principal.'" 

(3)  "  PoJygonal  commisiurcs,^  in  the  plane  of  the  two  chief  commis- 
sures, formed  by  "  nerves  which  onite  the  two  lateral  ganglia  with  the 
branches  descending  from  tbe  nerve-ring  and  with  the  transverse  com- 
missure," and  parallel  to  it,  "  a  little  below,  there  lies  an  '  inferior  polyj;- 
onal  commissnre'of  rhe  same  nature.  Where  the  different  branches 
join,  '  secondary  ganglia '  are  situated,  and  from  these,  as  well  as  from 
tbe  principal  lateral  ganglia,  the  suckers  are  supplied  with  nerves,  four 
to  each." 

(4)  '*  Spongy  cords,"  ten  in  number,  three  pairs  starting  from  the  prin- 
cipal lateral  ganglia  and  the  remaining  four  (as  already  noted)  "de- 
scending &om  the  nerve-ring  and  passing  through  the  *  secondary'  gan- 
glia.'"  % 

Id  conclusion  Dr.  Niemieo  insists  opoo  (1)  tbe  resemblance  between 
the  nervous  system  of  the  tape-worms  and  that  of  the  Tetrartiynchi ; 
and  (2)  the  homologies  of  tbe  nerve-ring  of  tbe  tape-worms  with  the 
oSsopbageal  ring  of  the  annelids,  "  from  which  it  differs  only  in  its  less 
pronounced  development  or  reversion  to  a  more  rudimentary  fbrin,** 
and  (3)  the  diminished  gap  which  intervenes  between  tbe  cestode  and 
trematode  nervous  systems.  (Beeueil  Zool.  Suisse,  v.  2,  pp.  5d9-648;  iT. 
S.  M.  8.  (2),  v.  6,  pp.  75, 76.) 

Annelids. 

Beep  sea  Annelids. — The  deep-sea  types  of  a  few  classes,  such  as  the 
fishes  and  Holothnrians,  are,  to  a  large  extent,  much  differentiated  from 
tbe  shallow-water  forms,  but  those  of  other  classes  are  comparatively 
littledivergent&om  littoral  species.  Amongthe  groups  of  tbe  latter  cat- 
egoi?  are  the  Annelids.  The  rich  material  collected  by  the  Challenger 
expedition  has  been  the  object  of  study  to  Prof.  William  C.  Mclntoelk 
for  seven  years,  and  the  results  thereof  have  now  appeared  in  tiie  fon& 
of  a  large  quarto  volume  constituting  the  entire  twelfth  of  the  Obal- 
longer  reports.  ,  -~  r 
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Under  the  beading  of  "  classification  "  {p.  viii)  Professor  Mcintosh 
states  that  "  thu  large  nnmber  of  new  forms  brought  within  oar  knowl- 
edge by  the  Challenger  would  have  been  sapposed  to  lead  to  a  note- 
worthy change  in  classification,  bat  &om  the  first  it  was  apparent  that 
no  new  family  was  reqaired.  All  the  types  fell  nuder  the  groups  already 
constituted,  and  which  have  been  T^ry  satisfactorily  giveu  by  Malmgren 
in  bis  Annalata  Polycbteta  "  (1S67).  Mnch  "  ezperieace  has  not  as  yet 
shown  the  necessity  for  any  material  change.''  It  is  admitted,  however, 
that  "there  are  some  forms,  such  as  the  genus  Ealepis"  (retained  in 
Polynoidffi)  which  almost  merit  the  distinction  of  a  separate  family,  but 
they  have  only  recently  been  discovered  and  may  properly  be  left  for 
further  investigation." 

Two  hundred  and  twenty  new  species  are  described  by  Professor  Mc- 
intosh. 

ABTHEOPODS. 

Aferostomea. 

Embryoiofy  and  morphology  of  lAmuha. — The  horseshoe  crab,  or  Lim- 
nlus,  has  been  the  snbject  during  the  past  year  (as  in  previous  years)  of 
investigation  with  reference  to  its  embryology,  morphology,  and  sys- 
tematic relations.  Of  American  naturalists,  Dr.  J.  S.  Kingsley  has  con- 
tributed an  important  memoir  on  tbe  embryology  of  Limnlus  to  the 
'*  English  Quarterly  Journal  of  Microscopical  Science"  (v.25,  pp.  621-576, 
3  pi.),  and  Prof.  Henry  L.  Osboru,  Dr.  W.  K.  Brooks,  Mr.  A.  T.  Bruce, 
and  Mr.  W.  H.  Howell  have  communicated  preliminary  notices  of  io- 
veatigatons  to  No.  43  of  the  "Johns  Hopkins  University  Circulars." 
One,  by  Professor  Osbom,  is  on  the  "Metamorphosis  of  lAmvluapoly- 
phemus"  (p.  1),  a  second,  by  Dr.  Brooks  and  Mr.  Bruce,  is  an  "Abstract 
of  fiesearches  on  the  Embryology  of  Limulua  polyphemiu  "  (pp.  2-4),  and 
a  third,  by  Mr.  Howell,  is  "  On  tbe  Chemical  Composition,  Sec,  of  the 
!Bloo4l  of  Ziimulvs  polyphemvs  "  (pp.  4,  5).  Dr.  A.  S.  Packard  has  also 
pablished  in  the  American  Naturalist  (v.  19)  a  supplementary  memoir 
on  certain  points  of  the  embryology  of  the  same  species.  Important 
memoirs  have  been  likewise  published  by  Prof.  E.  Ray  Lankester  and 
several  associates  or  students,  in  the  "  Quarterly  Journal  of  Microscop- 
ical Science,"  and  the  "  Transactions  of  the  Zoological  Society  of  Lon- 
don." 

ArocAnufa. 

Sense  organ  in  legs  of  spiders. — The  peculiar  structural  modiflcatious 
of  tbe  legs  which  have  been  ob8er%'ed  in  certain  spiders  by  Bcrtkau  and 
Dab],  and  considered  to  be  sensory  organs,  have  been  studied  anew  by 
Professor  Schimkenitscb.  Tbe  structures  in  question  have  been  found 
in  moet  of  tbe  leg  joints  in  a  number  of  spiders,  and  in  both  males  and 
females.  They  are  superficially  thin  chitinous  plates  with  thickened 
t}ord«rs,  whose  opposite  sides  are  connected  by  parallel  thickeuingSf 
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and  in  oross-sections  are  to  be  fonnd  "  roaod  these  organs  a  layer  ot 
remarkably  tall  pigmented  cells,"  and  "  between  these  are  ganglion  cells 
with  prolongations  directed  towards  the  cbitinona  layer."  Thcatf  are 
thoagbt  to  be  analogoas  to  the  "chordotonal  organs"  of  insects.  (Zool. 
Anzeiger,  1885,  pp.  26i-266,  S37,  638). 

Dimorphism  in  spiders. — Several  observers  have  determined  that  cer- 
tain spiders  have  two  broods,  and  that  the  individnala  of  the  two  di^r 
more  or  less,  in  a  few  cases  the  differentiation  having  been  considered 
as  specific.  The  so-called  Meta  segmentata  and  Meta  Mengei,  for  exam- 
ple, represent  several  broods  of  one  and  the  same  species.  In  other 
cases,  however,  there  is  bnt  little  difference  between  the  two  broods. 
{Zool.  Ameiger,  1885,  pp.  459-461,  by  Bertkaa ;  532,  633,  by  Eorscb.) 

CruttaeeMu. 

A  nervoHt  spstem  in  the  Centrogonida, — The  singnlar  degraded  crnsta- 
ceans,  known  as  Peltogaster  and  Saccnlina,  which  have  been  differen- 
tiated into  a  distinct  order  called  Bhizocephala  or  Geutrogouida,  have 
a*  nervous  system  so  rudimentary  and  obscure  as  to  have  escaped  ob- 
servation until  the  past  year.  Mr.  T.  Delage  resolved  to  supply  the 
deflcieucy,  and  after  two  years  of  observation  he  fonnd  it  in  Saccnlina, 
white  in  Peltogaster,  on  the  other  hand  (althoagh  the  absolute  difQcnlties 
of  the  search  were  exactly  the  same  as  in  Saccnlina)  he  found  it  in  t&e 
first  individual  dissected  after  leas  than  an  hoar's  work.  He  mentions 
this  particniar  only  to  show  the  value  of  the  morphological  method, 
and  if  he  fonnd  this  nervona  aystem  it  is  by  no  means  dae  to  partic- 
ular address  in  dissection ;  it  is  because,  armed  with  the  morphological 
data  derived  from  the  study  of  Saccnlina,  be  sought  for  it  precisely 
where  it  ought  to  be  found.  When  one  knows  where  to  look  for  it,  he 
remarks,  it  is  easy  to  find,  bnt  this  last  condition  is  indispensable,  and 
it  is  from  not  having  this  requisite  knowledge  at  their  disposal  that 
the  numerous  authors  who  have  previously  investigated  the  genera  in 
question  failed  to  discover  it.  The  ganglia  are  displaced  and  in  ap- 
parently different  relations  on  account  of  the  position  of  the  ovaries 
and  other  parts.  In  these  displacements,  was  the  nervous  ganglion  to 
retain  the  originid  position  at  the  bottom  of  the  ovary,  or  was  it  to  toi- 
low  the  cloaca,  or  the  mesentery  or  the  cement-glands  f  Observation 
has  abowD  that  it  did  not  remain  immovable ;  therefore  its  relatiooa 
with  the  declivous  pole  of  the  ovary  are  not  at  all  essential;  it  bad  fid- 
lowed  the  cloaca  and  the  mesentery,  bnt  especially  the  cement-glands^ 
in  their  movements;  hence  it  is  with  these  organsvand  chiefly  with 
the  last  named,  that  it  has  fundamental  relations.  On  the  other  band, 
we  see  that  the  close  relations  of  the  ganglion  with  the  testes  in  Pelb^- 
gaster  are  qaite  accidental,  since  in  Saccnlina  these  organs  are  as  fiir 
apart  as  itossible.  Henceforward  in  seeking  for  the  nervous  system  in 
other  Centrogonida,  in  which  the  viscera  may  again  affect  new  rela- 
tions, we  see  that  we  shall  not  have  to  pay  any  attention  to  the  testes. 
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or  to  the  aoti-pednnoiilar  pole  of  ihe  ovary,  and  that  it  is  between  the 
cement-glands,  in  the  sagittal  plane,  and  perhaps  slightly  towards  the 
cloaca  and  the  cement-glands,  that  we  mast  direct  the  forceps  and  the 
scalpel.  It  is  only  by  the  stndy  of  a  type  in  which  the  cement-glands 
may  be  &r  removed  from  the  mesentery  and  the  cloaca  that  we  can  see 
whether  the  nerroos  ganglion  wonld  entirely  break  off  its  relations 
with  the  latter  two  organs  and  follow  the  cement-glands  Id  their  dis- 
placement. (OofltptM  £md«c  Acad.  Sd.  Paris,  1885,  p.  1010;  Ann.  d; 
Mag.  Sat.  Hut.  (5),  v.  15,  pp.  495-498.) 

Blind  tetaile-esed  cnataeeans. — ^The  atmctnre  of  the  brain  in  sessile- 
eyed  cmstaceans,  and  especially  that  of  the  Asellas  commnnis  and  Ge- 
cidottea  stygia,  lias  been  investigated  by  Prof.  A.  S.  Packard.  The 
brain  of  snch  forms  has  not  ganglion  and  cells  with  a  simple  naclens,  as 
doeBthatofalobsteraadotherstalk-eyedcraBtacean8,battento  twenty 
DDclei  appear  to  a  cell.  The  brain  is  therefore  far  less  complicated  than 
that  of  the  stalk-eyed  crostaceaos  and  is  *'  a  syncerebram,  the  compo- 
nents being  the  brain  proper  or  pro-cerebral  lobes,  the  optic  ganglia,  and 
the  first  and  second  antennal  lobes,"  and  these  lobes  are  quite  separate 
from  each  other. 

As  to  the  blind  species  Professor  Packard  thinks  that  "  the  steps 
taken  in  the  degeneration  or  degradation  of  the  eye,  the  resnlt  of  the 
life  in  darkness  seem  to  be  these :  (1)  the  total  and  nearly  or  quite  simtat- 
taneooB  loss  by  disuse  of  the  optic  ganglia  and  nerves  -,  (2}  the  breaking 
down  of  the  retinal  cells;  (3)  the  last  step  being,  as  seen  in  the  totally 
eyeless  form,  the  loss  of  the  lens  and  pigment."  Professor  Packard 
considers  this  evolution  to  be  explicable  upon  what  may  be  calle«l 
"  Lamarckian"  principles.    {Mem.  Nat.  Acad.  Set.,  v.  3,  part  14,  p.  5.) 

Insectt. 

.Birtinat  mgriopod*. — As  a  resnlt  of  a  study  of  the  fossil  myriopods, 
Mr.  Samuel  H.  Scadder  has  admitted  two  extinct  orders.  The  Archi- 
poIypodooB  type  is  the  oldest,  and  Mr.  Scadder  considers  that  there  is  evi- 
deoce  that  some  of  tiie  Carboniferoas  forms  were  ampbibioas.  The  groap 
calminated  in  the  Carboniferous,  and  does  not  appear  later  than  the 
Dyas,  while  with  one  doubtfiil  exception  no  true  diplopod  is  know  to  be 
older  than  tiie  Oligooene.  The  Archipolypoda,  which  resembled  the 
Diplopoda  in  having  two  pairsof  legs  to  every  segment,  became  extinct 
in  the  Palfeocoic  epoch.  Three  families  have  been  recognized,  the 
Arcfaidesmidffi,  Eaphorberiidse,  and  Archijulidie.  Another  extinct  type 
is  found  in  the  Protoeygnatha,  which  are  characterized  by  the  develop- 
ment of  only  a  single  pair  of  legs  to  each  segment,  in  which  respect  a 
resemblance  is  manifested  to  the  Obilopoda.  One  genns  only,  Pals- 
ocampa,  Is  known  fh>oi  the  Carboniferous. 

For  a  brief  period  after  leaving  the  eggs,  modem  Diplopoda  and  pan- 
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topods  hare  a  shorter  body  tlian  in  after  life,  aod  the  first  three  seg- 
ments boar  bat  a  single  pair  of  legs. 

In  adnlt  life,  these  first  three  segments  still  bear  bat  a  single  pair  of 
limbs,  while  all  tbe  other  segments  which  exist  in  the  larval  Btate,  and 
those  which  develop  afterwards,  bear  two  pairs.  Tbe  Chilopoda  have 
the  same  three  anterior  pairs  of  legs,  early  and  permanently  devel- 
oped as  organs  of  mandncation,  while  all  other  segments  have  bat  a 
single  pair.  PaltBODtological  evidence  is  in  favor  of  the  view  tliat  the 
dorsal  scutes  of  Diplopoda  are  compound. 

The  tight  0/ inwcto.— Tbe  power  of  vision  of  insects  has  been  investi- 
gated by  Prof.  Felix  Plateau,  whose  special  aim  was  to  determine 
whether  insects  can  diatiugnish  the  form  of  objects.  It  has  been  con- 
tended by  certain  authors  that  such  insects  as  possess  componnd  eyes 
cannot  distinguish  form,  and  that  vision  operates  in  a  diflerent  way 
from  that  generally  admitted,  and  consists  mainly  in  the  perception  of 
movements.  To  some  extent  this  view  is  sustained  by  Professor  Pla- 
teau as  tbe  resnlt  of  a  series  of  experiments.  He  concluded  from  these 
that  "  insects  only  utilize  their  eyes  to  choose  between  a  whiU  laminoas 
orifice  in  a  dark  chamber,  or  another  orifice  or  group  of  orifices  equaily 
white.  They  are  guided  neither  by  odorous  emanations,  nor  by  differ- 
ences of  color.  A  fact  which  will  certainly  astonish  all  entomologista, 
and  likewise  snrprise  the  experimenter  himself,  is,  that  bees  have  as 
bad  sight  and  comport  themselves  almost  as  flies." 

Professor  Plateau  directed  his  observations  to  many  widely  dififerent 
insects,  belonging  to  the  orders  of  Diptera,  Hymeooptera,  Lepidotera, 
Odonata,  and  Coleoptera,  and  tbe  experiments  spoken  of  were  essen- 
tially harmonions.    The  following  conclusion  resulted: 

(1)  "Binrnal  insects  have  need  of  a  quick,  strong  light,  and  cannot 
direct  their  movements  in  partial  obacnrity. 

(2)  "In  diurnal  insects  with  componnd  eyes,  the  simple  eyes  offer  so 
little  utility  that  it  is  right  to  uousider  them  as  rudimentary  orguis. 

(3)  "  Insects  with  componnd  eyes  do  not  notice  differences  of  form 
existing  between  two  light  orifices,  and  are  deceived  by  an  excess  of 
Inminous  intensity  as  well  as  by  tbe  apparent  excess  of  EnrCace.  In 
short,  they  do  not  distingnish  the  form  of  objects,  or,  if  they  do,  dis- 
tinguish them  very  badly."    {Am,  Nai.,  v.  20,  pp.  69, 70.) 

Adherence  of  ina&a»  to  ceilings. — There  has  been  considerable  differ- 
ence of  opinion  as  to  the  method  by  which  fiies  and  insects  generally 
adhere  to  tbe  ceilings  and  walls  of  rooms  and  aualagons  surfaces,  and 
the  subject  has  recently  been  investigated  by  Berr  H.  DeWitz.  His 
researches  tend  to  prove  that  the  secretions  by  which  flies,  for  example, 
adhere  to  the  window  panes  is  not  a  thin  fluid  of  a  fatty  nature,  bot 
much  more  consistent.  He  adduces  experiments  to  controvert  Bom- 
bout's  view  that  a  fly  can  maintaiu  itself  on  a  glass  surface  by  one  ley 
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only,  if  tliat  surface  be  vertical  and  if  the  body  of  the  fly  be  in  oootaot 
with  the  glass.     {J.  R.  M.  8„  Oct.,  1886;  Am.  Nat.,  v.  20,  p.  1221.) 

Insects  of  the  coai  period. — The  additiona  to  oar  knowledgo  of  the  ia- 
sect  faniia  of  the  early  periods  of  the  earth's  history  have  been  very 
great  (luring  the  past  few  years,  and  a  dejtosit  of  species  from  the  Car- 
boniforons  beds  at  Commentry,  in  the  department  of  Allier,  France,  has 
contributed  a  number  of  new  types  and  furnished  data  for  forming  an 
enlarged  survey  of  the  ancient  insects.  A  French  naturalist,  Mr.  C. 
Brongniart,  has  been  able  to  study  the  remains  of  1,300  specimens, 
among  which  not  only  the  wings  but  sometimes  the  bodies  have  been 
preserved.  He  corroborates  the  impression  that  has  already  obtained, 
that  the  venation  of  the  wings,  which  is  generally  so  good  a  guide  in  the 
appreciation  of  recent  species,  not  only  fails  to  a  large  extent,  but  is 
even  liable  to  lead  into  error  in  the  case  of  the  ancient  forms;  neverthe- 
less, in  spite  of  sach  discrepancies,  the  most  ancient  insects  are,  in  some 
respects  at  least,  surprisingly  like  those  of  the  present  time,  and  only 
differ  in  comparatively  unimportant  respects. 

Among  the  insects  of  the  Commentry  deposit  occurs  the  first  fossil 
Thysanuran,  represented  by  45  specimens.  It  is  supposed  to  be  re- 
lated to  the  existing  Machilis,  bat  differs  from  all  living  representa> 
tjves  of  tbe  order  by  having  a  single  caudal  filament.  The  species  has 
been  named  Dasyleptas  Incasi. 

The  Orthopterous  insects  are  represented  by  species  which  recall  the 
Pbasmids  or  leaf  insects  of  our  day,  but  are  segregated  by  Brongniart 
in  a  special  order  under  tbe  name  Ifenrorthoptera.  Of  this  ty|>e  two 
mf^or  groups  or  suborders,  with  numerous  distinct  generic  types,  refer- 
able to  about  five  families,  have  been  made  known. 

The  Homopteioos  insects  were  represented  in  the  deposit  by  five 
^Dsra. 

The  Psendo-neuroptera  had  forms  that  were  still  more  varied ;  six 
families  have  been  recognized  for  the  carboniferous  species.  (1)  One  was 
a  KTOup  of  eight  new  genera  of  a  family  to  which  the  name  of  Megasc- 
copterida  has  been  given :  The  abdomen  had  respiratory  appendages 
and  the  problematical  Breyeria  Borirtensis  is  regarded  as  being  a  spedes 
of  the  family.  (2)  Another  family,  called  Protodonata,  is  recognized 
for  forms  somewhat  resembling  the  dragon  files  or  Libellnlidie  of  the 
present  age.  Four  other  families,  the  Homothitida,  Protephemerina, 
Protoperlida,  and  Protomyrmeleouida,  fhmish  additional  species  of  the 
Pseodonenroptera.    {Am.  Nat.,  v.  20,  pp.  68, 69.) 

Crickets  infested  by  Oordivs  or  thread-worms. — Knmerons  insects  har- 
bor Oordins  or  thread-worms  during  some  portion  of  their  life  history, 
and  some  recent  interesting  observations  were  communicated  by  a  lady 
of  Groton,  N.  T.,  Mrs.  C.  W.  Conger,  to  the  Kev.  Dr.  Henry  C.  McCook. 
On  one  occasion  sbe  noticed  that  a  cricket  monuted  upon  the  edge  of  a 
pailj  and  after  some  uneasy  movements  brought  tbe  tip  of  the  abdomen 
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joBt  beneath  the  water,  and,  with  a  few  violent  throes,  expelled  a  black 
mass,  which  fell  slowly  throogh  the  water,  and  before  it  reached  the 
bottom  resolved  itself  into  one  of  the  worms.  '*  The  cricket  seemed  ex- 
hansted  by  the  horrid  birth,  and  did  not  find  strength  to  draw  itself  np 
on  the  edge  of  the  pail  for  about  eight  minntes,  and  when  it  finally  did 
BO,  it  tnmbled  to  the  floor  and  crawled  off  in  a  very  rhenmatte  Duumer. 
After  this  discovery  we  ased  to  amnse  leisore  bonrs  by  watchine  like 
operations  nntil  frost  killed  the  crickets.  I  sometimes  would  cansh 
large  crickets,  generally  with  the  resnlt  that  a  tightly-coiled  snake 
would  be  thmst  ont  of  a  rapture  jnst  above  the  tip  of  the  abdomen ; 
bnt  whether  the  snake  was  not  sofficiently  developed  or  becanse  of  ita 
needing  water  rather  than  air  to  vitalize  it,  none  of  tiie  snakes  ao  pro- 
dnoed  showed  any  signs  of  life." 

MOIXUSOOIDS. 

Polfonau. 

U»e  of  ofundaria  in  elaasification  of  the  Poljfzoaiu, — The  so-called 
chitinons  parts  (opercnlnm  and  avicularia)  of  the  Polyzoans  had  been 
mnch  neglected  until  lately,  bnt  Messrs.  A.  W.  Waters  and  G.  Bnsk 
have  paid  special  attention  to  snch  parts  with  decided  benefit  to  the 
systematic  arrangement  of  the  cbilostomata.  The  modifications  of  the 
operculum  especially  were  described  when  practicable  by  Mr,  Bnsk  in 
his  elaborate  report  on  the  species  collected  by  the  Challenger  expedi- 
tion. The  avlcnlarian  mandibles  were  also  investigated  to  some  extent 
by  Mr.  Bnsk ;  and,  according  to  Mr.  Waters,  "  to  him  we  mast  give  the 
credit  of  first  applying  the  form  of  the  mandible  in  specific  determina- 
tion." A  fuller  discussion  "On  the  nse  of  the  avlcnlarian  mandible  in 
the  determation  of  the  chilostomatoos  Bryozoa  or  Polyzoa"  has  been 
contributed  by  Mr.  Arthur  W.  Waters.  Tarioas  points  are  discussed, 
bnt  only  a  couple  can  be  here  noticed.  "  The  process  in  the  chitinoas 
mandibles"  Mr.  Bask  calls  a  columella,  and  says  that  "it  is  covered  with 
short  hairs,"  but  these,  upon  comparison  with  other  mandibles,  turn  oot 
only  to  be  the  remains  of  the  attachment  of  the  mnscnlar  threads.  Id 
fine,  the  processes  in  the  mandibles,  especially  of  CeUepora  and  Adeima, 
"indicate  differences  in  the  mnscnlar  attachments,  tmd  both  here  and 
in  the  opercula  it  is  really  the  muscular  system  which  has  the  greatwt 
classificatory  value ;  but  this  is  best  studied  by  means  of  the  variations 
in  the  chitinons  parts."    {J.  B.  M.  S.  (2),  v.  6,  pp.  774-779,  pL  14.) 

BraeMopods. 

TateuUir  amd  nervous  aygtenu  of  Braekiopods, — Some  points  in  tlie 
atrncture  of  the  Brachiopods  are  very  difficult  to  determine  for  one  rea- 
son or  another,  but  new  light  is  gradually  being  thrown  on  sach.  Sev- 
eral doubtthl  points  have  been  investigated  by  Dr.  F.  Blochmann.  Tho 
heart  and  its  contractibility  were  early  correctly  observed  by  ProfiMMir 
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Hancock.  OocBBionaUy,  as  in  the  Argiope  neofolitana,  tbere  are  two 
hearts.  On  the  other  hand,  in  some  forms,  as  Crania  anomola,  tbiere  ie 
"DO  heart,"  bafDnmeronsenlargemeutsoDtbe  'vein.'"  The  so-called 
"  afferent  brachial  canal"  of  Hancock  is  now  affirmed  to  be  "really  the 
sapra-cesophogeal  nerve,"  and  "farther,  the  plexus  which  Hancock  de- 
scribes as  circulatory,  are  really  branching  and  anastomosing  connec- 
tive tissae-ceUs."  In  one  of  the  examined  Brachiopods  ( Crania  anomala) 
the  snpra-cBSOpbageal  ganglion  is  replaced  by  a  "  narrow  fibrillar  com- 
missure." A  "brachial  vessel,  sending  off  vessels  to  the  cirrhi,  raos 
along  the  whole  length  of  the  brachial  sinus  behind  the  cesopbagus, 
commnnjcating  by  paired  branches  with  the  oesophageal  blood-sinns, 
and  so  with  the  heart"  (Zool.  Anzeiger,  v.  8.  pp.  164-167 ;  J.  R.  M.  S. 
(2),  V.  5,  p.  440.) 

HOI.I.U8E8. 

AcqthaU. 

Action  of  the  foot  in  bivalve  moUuala^ — The  movements  of  the  foot  in 
Lamellibranchs,  or  the  bivalve  mollusks,  have  been  studied  by  Dr.  A. 
Fleischmano.  It  is  maintained  that  the  so-called  aquiferoas  pores  in 
the  foot  are  "  neither  the  orifices  of  glands  nor  artefacts.  This  being  so, 
they  cannot  serve  ss  a  means  of  commnnication  between  the  blood  vas- 
cnlar  system  and  the  surrounding  water.  Such  streams  of  water  as  are 
seen  on  contraction  are  not  normal  vital  phenomena,  bnt  are  patlio- 
logical.  Even  if  there  were  pores,  they  could  not,  for  mechanical  rea- 
sons, have  the  functions  that  have  been  ascribed  to  them.  The  swelling 
of  the  foot  ia  due  to  the  entrance  of  a  certain  quantity  of  blood,  which, 
during  repose,  is  stored  op  in  the  pallial  reservoirs;  the  blood  is  aided 
by  the  closnre  of  a  strong  valve  and  by  the  simnltaneous  relaxation  of 
the  musculature  of  the  foot,  the  lacunte  of  which  become  filled  by  blood. 
When  the  foot  undergoes  erection  there  is  no  change  of  volume  of  the 
whole  animal,  bnt  only  a  change  in  the  volame  of  separate  parts,  dne 
to  the  dislocation  of  the  blood.  It  has  not  been  proved  that  water  is 
taken  np  by  the  kidneys  or  intercellular  ducts.  The  Lamellibranchs 
do  not  need  to  take  in  water.  What  is  true  of  them  is  also  true  of  other 
groups  of  mollusks."  {Zeitschr.  Wiss.  Zool,  v,  41,  pp.  367-431 ;  J.  R.  M. 
8.,  v.  6,  p-  53.) 

Byssogenoua  glands  and  Aquiferous  pores  in  Lamellibranohs.-~-Tbe  bys- 
sogecoos  glands  and  pores  of  bivalve  mollusks,  as  well  as  the  so-called 
aqniferons  pores  of  the  foot,  have  been  studied  by  Prof.  T.  Barrois. 

<*  In  the  present  state  of  knowledge,"  be  indicates,  "  it  is  generally 
admitted  that  the  bysBus  is  the  secretion  of  special  glands,"  but  the  ex- 
tent to  which  such  giaiida  are  developed  had  not  been  known  nntil  the 
professor  was  able  to  demonstrate  that  Lamellibranchs  generally  ex- 
hibit more  or  less  well  marked  traces  of  thia  byss<^endns  apparatus. 
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Insach  fonna  as  have  the  glimclB  moderately  developed,  such  as  the 
common  EnropeaD  cockle  {Cardtum  cdvle),  the  organ  consists  of  "a 
groove  on  the  lower  aarface  of  tbe  foot,  of  glands  at  the  side  of  the 
groove,  of  a  canal  whicb  extends  from  it  to  tbe  more  or  less  Bpacioos 
cavity  of  the  byssns,  and  of  t^mpact  masses  of  byssogenons  glands 
which  pass  tbe  products  of  their  secretion  into  the  cavity."  This  cavity 
as  well,  and  also  tbe  canal  and  the  groove,  are  lined  with  a  cylindrical 
epithelium.  Id  the  common  cockle  the  byssns  is  formed  by  "  a  simple 
hyaline  filament." 

In  those  forms  in  which  tbe  glands  are  more  developed,  snch  as  the 
common  mussel  (Mytilus),  Pinna,  and  others,  "tbe  glands  are  mach 
denser,  and  the  anterior  extremity  of  tbe  foot  is  prolonged  to  form  the 
lingniform  mnscle;  the  lamellsB  of  the  cavity  of  the  byssns  are  more 
namerons,"  and  the  byssns  is  formed  of  a  number  of  filaments  consti- 
tuting a  tnfL  "  Id  Anomia  differentiation  is  carried  much  ftarther,  for 
the  byssns  becomes  charged  with  carbonate  of  lime,"  and  compact,  so 
as  to  form  the  so-called  ossicle. 

In  still  other  forms,  "tbe  orjwn  undergoes  great  retrogression,"  «id 
there  may  be  "a  very  short  groove,  ornone,  and  no  glands,"  as  in  Domax 
and  TeUina;  "sometimes  the  groove  and  cavity  are  present,  bat  no 
glands  exist,"  as  in  !f  acuta,  white  in  others  "  only  a  delicate  blind  canal 
can  be  distinguished,  formed  by  a  simple  layer  of  epithelial  cells,"  as  in 
Psammobia.  And  in  few  forms  is  there  a  complete  absence  of  groove, 
cavity,  or  glands.    Phola»  and  Solm  are  examples  of  the  few. 

Professor  Bairois  has  examined  more  than  50  species  and,  accord- 
ing to  hie  views,  representatives  of  "every  family  except  the  Trigoniidn 
and  Tridacnidaa,"  and,  inasmuch  as  the  byssns  and  its  associated  struct- 
ures are  so  generally  developed,  "he  is  inclined  to  regard  it  as  a  char- 
acteristic organ  of  tiie  Lamcllibrach  type." 

The  so-called  aquiferous  pores  are  thought  by  Professor  Barrois  to  be 
"nothing  more  than  the  orifices  of  degraded  byssogenons  glands."  It 
is  his  opinion  that,  "  if  water  does  really  enter  the  cirnlatory  systetii,** 
it  "must  do  so  by  fine  intercellular  canals,  or  by  endosmosis,  or  some 
other  way,"  bnt  not  .through  the  aqniferons  pores.  {Comptet  Bendut, 
Acad.  So.  Paris,  v.  — ,  pp.  188-190;  J.  B.  M.  S.  (2),  v.  5,  pp.  227,  22S.) 

S^uchtre  of  bivalve  shells.- — Tbe  bivalve  shells  have  been  considered 
by  W.  Milller  with  reference  to  the  attachment  existing  between  tbe 
mantle  of  the  animal  and  tbe  shell  Two  varieties  are  recognised.  In 
one  tbe  shell  is  only  attached  at  certain  areas  to  the  manUe,  and  **tlke 
organic  snbstance  of  the  mother-of-pearl  layer  is  membranous'';  tibia 
phase  is  exhibited  by  almost  all  members  pf  tbe  class.  In  the  otb^ 
variety  the  shell  is  "continuously  grown  to  the  mantle,"  and  "tiie  op. 
ganic  snbstance  of  the  mother-of-pearl  layer  forms  a  network;^  thia 
condition,  so  far  as  known,  is  only  exemplified  in  the  little  fresh  -vwKt^ 
clam-like  shells  known  as  Sphteriidoi  or  Cydadidte.  {ZooU  Anaci^^^ 
V.  8,  pp.  70-75 ;  J.  R.  M.  8.  (2),  v.  6,  pp.  230.)  * 
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Oaatropodg. 

The  winjrs  or  et^haltc  appendges  of  BteropoA*. — The  homologies  of  the 
wing-like  anterior  appendages  of  the  Pteropoda  are  still  iDvolved  in 
doabt.  In  the  gymDOsomatoas  forma,  especially  of  the  genera  CUooe, 
GtiODOpsis,  or  Pneamodermon,  there  are  always  two  pairs  of  tentacles, 
and  I^.  Pelseneer  believes  that  they  are  '^  bomologons  with  the  two 
pairs  of  the  eathyneorons  Gastropods."  In  tbeoosmatons  Pteiopods, 
there  is  a  pair  of  tentacles  so  rednced  as  to  be  nidimeatary,  and  if  the 
species  do  not  have  eyes  when  adult,  they  have  them  in  some  stage  of 
development;  these  tentacles  are  homologous  with  the  posterior  or 
nachal  ocniiferoas  tentacles  of  the  gymnosomatoas  Pteropods,  while  the 
absence  of  the  anterior  is  to  be  explained  by  the  swimming  lobes  en- 
circling the  bead.  ''Most  of  the  gymnosomata  have  a  pair  of  baccal 
appendages  between  the  two  pairs  of  tentacles,  and  these,  though 
varied  in  aspect,  are  probably  similar  in  origin;  it  is  explained  how,  in 
Glione,  they  are  really  Inserted  on  the  external  wall  of  the  baccal  cavity 
jast  as  in  Cirrifer  and  Pneamodermon;  bnt  at  the  same  time  it  is  to  be 
remembered  that  this  part  of  the  baccal  cavity  is  an  Introvert  and  not 
a  trae  part  of  the  oral  cavity."  (i^aairt.  Joum.  Mier.  8oc.f  v.  26,  pp. 
491-509, 1  pi.;  J.  R.  M.  S.  (3),  v.  6,  p.  53.) 

The  eyes  of  Oaatrepodx. — An  investigation  of  the  eyes  of  Qastropods 
has  been  nndertaken  by  Dr.  C.  Hilger.  It  appears  that  there  are  two 
kinds  of  optic  organs  developed  in  ordinary  forms.  In  the  first  a  rudi- 
mentary condition  is  manifested  in  that  the  eye  "forms  bnt  a  slight  in- 
vagination of  theepitheliamof  thebody;"  this  condition  is  exemplified 
in  the  Rbipidoglossate  and  Docoglossate  mollnska,  as  in  the  genera 
Margarita,  Trochos,  Haliotis,  Fisaarella,  and  Patella.  In  the  second, 
"the  eye  forms  a  complete  closed  capsale,  which  is  invested  by  connec- 
tive tissue."  This  condition  is  manifested  in  the  Pectinibranobiates, 
finch  as  the  genera  Alarex,  Nasaa,  Ficnf^  Oypnaa,  and  Gonas. 

In  the  former  type  "the  eye  has  the  form  of  a  cup  or  bell  shaped 
invagination  of  the  epithelinm  of  the  body,"  and  "ia  most  oases,  tbe 
caticle  seems  to  be  developed  as  a  very  thin  lamella  over  tbe  anterior 
part  of  the  vitreoas  body ;  tbe  invagination  is  lined  by  the  retina,  which 
anteriorly  passes  directly  into  the  epitbeliam  of  the  body  and  is  in- 
vested externally  by  the  outspread  optic  nerve."  In  the  ear-shells 
(Haliotis)  and  top-shells  (Trochus)  "the  cavity  is  filled  by  a  delicate 
gelatinous  substance,  and  in  Patella  and  Nacella  by  a  finely  granulated 
mass." 

In  those  forms  in  which  the  eyes  are  more  developed  "  the  larger  and 
binder  part  of  the  corpuscle  ia  formed  by  the  retina  and  tbe  outspread 
optic  nerve,  while  it  is  closed  anteriorly  by  tbe  inner  cell-layer  of 
the  pellocida.  Within  there  is  either  a  lena  or  vitreoas  body  or  both," 
and  '*  the  eye  is  completely  invested  by  the  connective  tissue  of  the  ten- 
tacle," or,  as  it  has  been  more  definitely  named,  tbe  ommatopbor, 
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For  fnrtlier  detuls,  refereocc  mast  be  bad  to  tbe  original  memoir  of 
Hilger,  published  in  tbe  Morphologische  Jahrbucb,  and  a  fnller  abstract 
in  the  Jonmal  of  tbe  Boyal  Microscopical  Society.  {Morphol.  Jakrb., 
V.  10,  pp.  351-371,  2  pi. ;  J.B.M.8.  (2),  v.  5,  pp.  222,  223.) 

The  relatumt  qf  Seqvenma. — Tbe  small  mollnsbs  to  vbich  tbe  generic 
name  Seqaeazia  has  been  given,  and  vhicb,  on  accoont  of  tbe  appear- 
ance of  tbe  shell,  have  been  supposed  to  be  related  to  tbe  Solariids  by 
some,  and  by  others  to  tbe  Trocbids,  bare,  it  seems,  been  quite  miBOn- 
deratood.  Prof.  A.  B.  Verrill  fonnd  in  the  dredgings  of  tbe  United 
States  Fish  Commisaion  living  examples  of  tbe  genns,  and,  on  exami- 
nation of  the  radnia  and  jaws,  determined  the  afflnities  of  tbe  form  to 
be  qaite  different.  Professor  Terrill  approximates  the  genus  (which  he 
raises  to  the  rank  of  a  family)  to  the  Apoirhaidffl,  and  conseqaently  in 
the  gronp  or  suborder  of  Teenioglossa  instead  of  the  Ptenoglossa  or 
Bhipidoglosaa. 

Tbe  family  is  definable  as  Ttenioglossates  with  ovate  jaws  having  a 
tesselated  snrfnceand  denticulated  edge;  teeth  of  tbe  central  row  small 
and  with  a  denticle,  of  the  inner  lateral  smaller  and  with  curved,  unarmed 
tips,  and  of  tbe  two  outer  lateral  slender,  sharp,  and  strongly  carved ; 
shell  trochiform,  its  aperture  irregular,  with  a  posterior  sinns  and  a  short 
or  rudimentary  canal  or  sinus,  with  a  pearly  Inster,  and  decussatiDg 
sculpture,  aud  opercnlnm  tbin,  ronnded-ovate,  with  a  subcentral  nnclens 
and  five  concentric  lines.  {Trant.  Conn.  Acad.  ArU  <£  Bci.,  v,  6,  pp. 
186-191.) 

The  animal  of  A  deorMs. — There  is  a  small  shell,  of  a  discoid  f^nn,  foaod 
along  the  Enropean  coasts,  as  to  whose  relations  there  bare  been  con- 
siderable donbts ;  its  generally  accepted  name  is  Adeorbis  subcwinatna. 
Tbe  doobtfi  as  to  its  affinities  could  only  be  solved  by  an  examination 
of  tbe  anatomy  of  the  animal.  This  has  been  undertaken  during  tbe 
past  year  by  Mr.  Pani  Fischer.  He  fonnd  that  the  radola  has  sixt^- 
eight  transverse  rows  of  teeth,  each  row  consisting  of  seven  t^eth ;  the 
central  is  wide  and  trapezoidal,  and  has  a  reflected  summit  and  basal 
cusps ;  the  lateral  teeth  are  rbomlwid  and  each  has  a  long,  stalk-like' 
lateral  process ;  the  inner  marginal  are  long,  narrow',  and  dendcalated 
along  its  external  margin ;  the  external  still  narrower  and  with  entire 
mai^ns.  It  appears,  therefore,  that  Adeorbis  has  no  relations  with  the 
Trocbids  or  Oyclostrematids  to  which  some  conchologists  have  been  dis- 
posed to  refer  it,  and  that  its  afflnities  are  really  with  the  Skeneide  and 
fiissoids,  as  has  been  long  snspected  by  others.  (IVaH«.  Ooim.  Aead. 
ArtB  di  Sd.,  V.  6.) 

The  relatiotu  of  Trunoatetta. — Along  tbe  shores  of  many  countries  be- 
tween tide-marks  or  even  above  normal  high-water  mark  are  foand  cer- 
tain small  mollusks  having  an  elongated  turrct^d  shell,  trnncated  at 
the  summit,  and  with  a  subcircular  aperture.    These  mollusks  belonv 
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to  the  family  named  Trancatellidee,  and  they  have  been  generally  aawv 
ciated  with  the  Gyclostomids  and  allied  animals  and  considered  to  be 
trae  air-breathing  and  long-bearing  gastropods.  Tbe  correctneas  of 
this  view  however  was  long  ago  challenged,  and  its  iucorrectness 
has  been  shown  daring  the  past  year  by  Dr.  A.  Vayssiere.  The 
Btndy  of  the  respiratory  apparatus  of  the  animal  reveals  the  Cact  that 
it  in  a  true  gill  or  branchia,  which  is  placed  transversely  to  the  longitu-' 
dioal  axis  of  the  body ;  has  itself  an  elongated  form  and  is  composed  of 
twelve  to  fifteen  triangalai  lameltsB,  arranged  in  a  row,  bnt  each  almost 
entirely  independent  of  its  fellows.  On  the  surfoce  of  the  lamellsa,  and 
especially  toward  the  free  extremity,  there  are  vibratile  cUife  which  deter- 
mine the  movements  of  the  water  arooud  the  organ.  It  is,  therefore, 
says  Dr.  Vayssiere,  undeniable  that  the  respiration  of  the  animal  is  by 
means  of  branchiffi.  The  mollask  lives  in  a  moist  atmosphere,  althongh 
not  in  tbe  water,  and  therefore  it  keeps  stored  np  in  its  respiratory  cavity 
a  certun  amoont  of  water  which  is  renewed  every  time  that  ttie  tides 
cover  its  station.  Dr.  Yaysseire  adds  some  details  on  the  habits  of 
individaals  kept  in  confinement.  They  had  been  fonod  on  tbe  sea  bor- 
der more  or  less  ensconced  in  the  mnddy  ooze  and  in  the  midst  of  debris 
cast  on  the  shore,  consisting  largely  of  decaying  trait  and  animals.  The 
Xmncatellas  did  not  appear  to  be  at  all  affected  by  tbe  odor  of  the  decay* 
ing  matter.  They  conld  remun  out  of  the  water  and  in  an  atmosphere 
saturated  with  the  vapor,  and  conld  live  many  days  witboat  suffering, 
bnt  moiatoTA  was  necessary  and  they  soon  saccumbed  to  dryness.  Their 
progress  is  pecoliar,  and  tbe  movements  of  the  animal  recall  those  of 
the  geometrical  cat«rpillar8.  ITormally  and  when  in  tbe  water  it  nses 
only  its  foot  in  walking,  and  does  not  employ  its  proboscis  save  in  ex- 
ceptional cases,  and  when  a  special  demand  is  made  npon  its  strength, 
as  when  it  is  creeping  npon  a  vertical  and  smooth  snrfoce,  such  as  the 
sides  of  a  glass  globe.  Previous  observers,  who  stated  that  it  always 
uses  its  proboscis,  were  misled  by  the  fact  that  tbe  mollosk,  in  its  prog- 
ress (which  resembles  that  of  l±e  geometrical  caterpillars),  performs 
with  tbe  anterior  part  of  its  body  (the  proboscis)  a  certain  looping  move- 
ment. This  movement,  which  at  the  same  time  entails  an  approach  of 
tbe  extremity  of  the  proboscis  to  the  gronnd,  leads  one  to  sappose  that 
tbis  plays  a  role  in  its  progress,  and  one  is  the  more  disposed  to 
believe  this,  as  the  month,  which  is  at  the  extremity  of  the  proboscis,  has 
very  much  the  appearance  of  a  sncker. 

The  food  of  the  little  animal  is  chiefly  composed  of  microscopic  ani- 
malcnles  (sach  as  Infnsorians,  Amoebas,  Foraminifiers,  &o.),  as  well  tfs 
the  decomposing  remains  of  alges  and  other  aqnatic  plants.  (iTotim. 
de  Conehyl.  (3)  v.  25,  pp.  265-288,  pi.  12, 13.) 

North  American  Land  Uluga  and  Shells, — Tbe  teneetrial  Gastropods  of 
Xorth  America,  north-  of  Mexico,  which  have  been  treated  of  to  such 
an  extent  by  Mr.  W,  G.  Binney,  have  been  submitted  to  a  renewed  ei- 
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»minatioD  by  the  same  gentleman.  The  reBuIta  Imve  appeared  jd  a  new 
Tolame,  entitled  "  A  Manoal  of  American  Land  Shells,"  which  oonsti- 
tntes  "Ko.  28"  of  the  Balletin  of  the  17.  S.  ITatioDal  Maseom. 

The  treatment  is  essentially  the  same  as  that  in  Mr.  Binney's  previ- 
one  pablicationa,  bat  instead  of  the  species  being  arranged  in  a  regular 
systematic  order  they  are  distributed  geographically  nnder  several  cat- 
egories :  (tt)  those  "  nniversally  distribated ; "  (6)  those  of  the  "  Pacific 
province ; "  (c)  those  of  the  "  central  province ; "  (d)  species  of  the 
"  eastern  province,"  and  the  "northern  region"  thereof;  («)  species  of 
the  "eastern  province"  and  the  "interior  region;"  (/)  species  of  the 
"  eastern  province  "  and  the  "  soathern  region,"  and  {g)  those  "  locally 
introdnced." 

After  a  brief  introdnction  on  (1)  the  "hsbitti  and  properties,"  (3) 
"geographical  distribntion,"  (3)  the  "  generative  organs,"  (4)  the  "jaws 
and  lingual  dentition," and  (5)  the  "classification,"  the  author  enters 
npoo  the  description  of  the  species  nnder  the  geographical  categories 
enumerated. 

With  Dr.  Fischer,  he  divides  the  Geophilous  Polmonates  (to  which 
the  volume  is  restricted)  into  two  groups  (1)  the  Monotremata,  dis- 
tingnished  by  having  common  or  contiguous  external  male  and  female 
orifices,  including  almost  all  of  the  species,  and  (2)  the  Ditremata,  em- 
bracing those  forms  in  which  the  external  male  and  female  orifices  are 
widely  separated.  Of  the  latter  group  only  two  species  of  the  family 
Veronicellidffi  and  two  of  the  Onchidiidse  have  been  observed  within 
the  limits  mentioned. 

The  Monotremata  are  divided  into  eleven  families.  These  families  do 
not  always  appear  to  be  very  natural  and  sometimes  discordant  forms 
have  been  combined  in  one,  and  sometimes  forms  for  which  no  differ- 
ential characters  have  been  noticed  have  been  referred  to  distinct  fami- 
lies. 

A  i^snmS  of  those  families  to  which  distinctive  characters  oan  be 
given  seems  appropriate  in  this  connection. 

I.  The  Glandinidte  inclnde  those  forms  which  are  entirely  destitute  of 
a  jaw,  and  whose  teeth  are  of  only  one  kind,  all  being  elongated,  narrow, 
and  aculeate,  while  the  mantle  is  submedian  or  postmedian  and  entirely 
included  in  the  shell,  which  itself  is  elongated  or  turreted.  Of  this 
family  five  are  enumerated  as  species  of  the  genus  Olandina.  These,  in 
Mr.  Binney's  plan,  belong  to  the  family  Testaccllide. 

II.  The  SelenitidEB  coostitate  a  gronp,  recently  recognised  by  Dr. 
Fletcher,  of  which  the  Jaw  is  ribless,  the  teeth  are  of  nearly  the  same 
character  as  those  of  the  Glandinidee  and  are  acnleate,  the  median  od« 
being  either  suppressed  or  very  small,  and  the  mantle  is  sabmediao  or 
posterior  and  included  within  the  shell,  which  latter  is  spiral  and  belied- 
form.  The  species  of  this  group  are  referred  by  Mr.  Binney  to  the  ffe~ 
nns  Mncroyclie,  and  six  are  recognized  aa  inhabitants  of  the  Nortli 
American  fauna.  ^ 
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III.  The  Yitrinidie  may  be  considered  as  embracing  tbe  Hoootromo- 
tons  Oeopbila,  with  a  jaw  which  is  smooth  or  striated  (destitnte  of  ribs) 
and  has  a  median  projection  to  the  cutting  edge;  t«eth  differentiated 
into  a  central  trioaspid  one,  "  laterals  of  abont  the  same  height  as  oen> 
trals,  bicuspid  or  tricnspid,  bat  in  latter  case  famished  with  an  ob> 
iKilete  inner  cnsp ;  marginal  teeth  differing  itom  the  laterals,  acnieste 
Duicuspid  or  bicuspid,"  and  a  heliciform  shell.  This  family  embraces 
aboat  fifty-two  species,  which  are  referred  by  Mr,  Binney  to  the  Lima- 
cidEB. 

lY.  The  Bnlimulidee  include  forms  which  have  the  jaw  thin,  and  pro- 
vided with  distant  transverse  ribs,  the  teeth  "  pecoliar  by  the  elongation 
and  incurvation  of  the  initer  cnsp  of  the  lateral "  ones,  and  the  mantle 
incladed  in  the  shell  which,  itself  is  more  or  less  elongated  and  toireted. 
Kine  species,  referred  to  the  genus  Bnlimolas,  are  represented  in  yortli 
America,  and  are  chiefly  found  in  the  southwestern  regions. 

V.  The  Stenogyridie  include  forms  which  have  the  "jaw  ribbed  or 
finely  wrinkled,  thin,  arched;"  the  teeth  differentiated  into  (1)  a  small 
central  tooth,  (2)  tncnspid  lateral  teeth  having  the  "  central  cusp  long 
and  narrow "  and  "side  cnsps  of  sabeqnal  length,"  and  (3)  "marginal 
teetb,  quadrate,  very  low,  wide,"  and  "  tricuspid  or  mnltifid ; "  the  man- 
tle included,  and  the  "  shell  generally  elongated,  polygyral,  shioing,"  - 
and  with  ito  "  apex  more  or  less  obtose."  The  six  Kortb  Amerioan 
species  are  referred  to  the  genera  StenOgyra,  FerroBsacia,  and  CaecUian- 
ella. 

VI.  The  Helicidffi  have  a  jaw  of  a  single  piece  (generally  arcuate, 
often  ribbed),  teeth  differentiated  into  (1)  "centrala  unicnspid  or  tricus- 
pid," (2)'MateralBunicu8pid,  bicuspid,  or  tricuspid,  bntwith  the  inner  cusp 
obsolete,"  and  (3)  "mtu-tP"^!^  quadrate,  low,  wide;"  the  mantle  snb- 
median  and  included  in  the  shell,  and  the  shell  spiral  and  diversiform. 
The  American  representatives  are  distributed  by  Mr.  Binney  among 
two  families,  the  Helicidee  and  Pnpide,  but  the  only  differences  noticed 
are  as  to  degrees  of  exsertion  of  the  spire.  The  gradations  from  a  dis- 
coid helix  to  an  elongated  tnrret«d  or  pupiform  shell  are  so  gradual 
and  Dumerons  (especially  when  foreign  forms  are  tahen  into  account) 
that  DO  advantage  seems  to  result  tmm  the  distinction  of  the  two  groups. 
Including  both  types  and  ^minatiug  the  genera  Arion,  Ariolimaz,  Pro- 
physaon  Bioneya,  Hemphillia,  and  the  Funotum  pygmseuoi  or  minutis- 
simum,  one  hundred  and  sixty-seven  species  have  been  admitted  by  Mr. 
Binney  into  the  North  American  fauna  and  distributed  among  twenty- 
six  genera. 

VII.  The  LimacidiB  may  be  restricted  to  species  having  the  jaws  rib- 
less,  the  dentition  divided  into  (1)  a  "  central  tooth  tricnepid,"  (2)  lat- 
erala  of  same  height  as  central,  bicuspid  or  tricuspid,  and  (3)  "  max- 
ginal  teeth  differing  from  the  laterals,  aculeate,  unicnspid  or  bicuspid," 
the  mantle  anterior,  small,  narrow,  and  shield-like  in  appearance,  and 
the  vhell  reduced  to  a  rudiment  and  concealed  under  the  mantie.    All 
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tlie  North  American  species  are  referred  b;  Mr.  Binney  to  the  geom 
Litoaz  and  are  seven  in  number. 

Till.  The  Aiiouid[B  include  forms  which  have  the  jaw  entire  and 
transversely  ribbed  ;  the  teeth  of  three  types,  (1)  a  wide  central  ob- 
scurely tricuspid ;  (2)  lateral, "  libe  the  centrals  but  asymmetrical  by  the 
suppression  of  tbe  inner  lower  lateral  expansion  of  the  base  of  attach- 
ment," and  (3)  marginals  quadrate,  low  and  wide;  the  mantle  anterior, 
small  and  shield-like,  and  the  shell  represented  by  a  small  flat  plate  or 
granules.  The  North  American  species  are  referred  to  two  genera, 
Arion  with  two  species  (oue  introduced  ^m  Europe)  and  Ariolimax 
with  Ave.  These  species  are  interposed  between  genera  of  tbe  Helioids 
by  Mr.  Binney. 

LX..  The  PhUomyeidffi  have  a  "jaw  with  or  without  ant«rior  ribs, 
and  median  projection  or  cutting  edge,"  teeth  distJngoishable  into  cen- 
tral, lateral,  and  marginal;  a  mantle  covering  the  whole  body,  and  the 
shell  entirely  suppressed.  Foar  species  are  found  within  oar  kmita,  all 
of  which  are  referred  to  the  genera  Tebennophorus,  although  there  are 
two  quite  distinct  forms  which  seem  to  have  been  confounded  in  it. 
Tbe  Dames  used  by  Professor  Morse  are  Tebeonopborus  and  Pallifera. 

X.  Tbe  OrthalicidsB  are  forms  which  have  a  pecaliar  jaw  in  that  it 
is  "  thick,  solid,  composed  of  a  median  triangular  piece,  with  base  cor- 
responding to  upper  margin  of  jaw,  and  near  the  apex  of  which  otm- 
verge  on  either  side  oblique  imbricated  plates,  free  below,  adherent 
above."  The  teeth  are  distingnisbed  into  "  central  aud  lateral  teeth  with 
quadrangular  base,  with  central  oasp  more  or  less  obtase,  geoeraJly  very 
much  expanded,  with  radimeutary  side  cusps  "  and  "  marginal  teeth 
quadrate,  of  same  type;"  the  mantle  is  posterior  and  inclnded,  and 
the  shell  spiral  and  tnrreted.  Two  species  are  found  in  Florida  belong- 
iug  to  the  genera  Ortbalicns  and  Liguus. 

XI.  The  Panctidffi  iuclade  forms  with  tbe  "jaw  low,  wide,  slightly 
arcnate,  with  blont,  squarely  tmncated  ends,  "disintegrated  into  man}'" 
(aboat  sixteen)  "  separate  pieces,  each  higher  than  wide,  with  small 

.  overlapping  edges ; "  the  teeth  are  quite  pecolisr  (bnt  most  like  tfaoee 
of  the  Aoricnlidte]  and  represented  only  by  centrals  and  laterals  hav- 
ing bases  of  attachment  longer  than  wide,  expanded  below  and  aqaaiely 
tmncated,  and  free  portions  narrowed  and  reflected ; "  t^e  maotle  is 
sobmedian,  and  tbe  shell  beltciform.  Not  more  than  one  spedes  U  oer- 
tainly  known  within  oar  limits.  It  is  the  Helix  minntissima  or  Pane- 
tnm  minatissimum  of  most  American  authors,  but  it  is  regarded  by  Mr. 
Binney  as  being  identical  with  a  European  species  and  called  by  him 
Micropbysa  pygmeea. 

Xn.  Tbe  SacciniidsB  have  a  jaw  surmounted  by  an  accessory  qoad- 
rangnlar  plate,  teeth  differentiated  into  (1)  a  central  tricuspid,  (2)  lat- 
eral which  are  tricnspid  or  bicuspid,  and  (3)  marginal  of  a  quadrate  form 
"with  narrow  base,  molticaspid  reflection,  serrate  by  the  splittiog  of 
the  inner  cusp  into  numerous  denticles;"  mantle  more  or  less  inclnded 


ZOOLOGT.  785 

in  tlie  shell,  and  the  shell  more  or  less  developed,  spiral,  thin,  and  trans* 
parent.  The  North  American  species  are  all  referred  to  the  genas  Snc- 
cinea  by  Mr.  Bianey,  and  twenty -six  species  are  recognized. 

All  of  the  forms  now  noticed  belong  to  the  group  Monotremata  (or 
Syntremata)  as  previously  noted,  and  only  four  species  belong  to  tbe 
lemaining  two  families  of  Ditremata. 

Tbe  Yeronicellidn  have  a  "jaw  slightly  arcoate,  with  numerons  ver- 
tical ribs;"  teeth  differentiated  into  (1)  "centrals,  narrow,  nnicnapid, 
with  expanded  sides,"  (2)  "  laterals  large,  obscurely  triouspid,"  and  with 
"medium  cusp  sharp  and  long,"  and  (3)  "marginals  with  quadrate 
base  sbort,  triangnlar,  unicaspid,"  and  mantle  not  distinct  from  general 
integnment;"  the  shell  is  entirely  suppressed.  Two  species  have  been 
found  iu  the  United  States,  one  in  Florida  and  the  other  in  California; 
both  are  terrestrial. 

The  Ouchidildee  have  the  "jaw  entirely  smooth  or  lightly  wrinkled," 
teeth  differentiated  into  "  central  tooth,  tricuspid  lateral  teeth,  and  margi- 
nals with  quadrate  base,  razor-shaped," having  the"baseloDgand  with 
cutting  pointnarrow"  and  **  medium  cusp  truncated  and  very  long;"  the 
mantle  is  "  thick,  more  or  less  tuberculous  above,"  and  no  shell  is  de- 
veloped. The  two  North  American  species  belong  to  the  genus  Ouchi- 
dellft,  one  (O.  borealis)  occurring  from  Pnuce  WUIiam's  Sound  to  Van- 
couver's Island,  and  the  other  (O.  Oarpenteri)  from  the  Straits  of  Fuca 
to  tbe  Gulf  of  Oalifornia. 

Differences  among  the  slugs. — Some  of  the  European  malacologista  ad* 
mit  numerous  species  of  Slugs  as  of  the  families  Liroacidfe  and  Ariomdss 
on  slight  differences  of  form,  proportions,  and  coloration,  but  the  pro- 
priety of  so  doing  has  been  qoestioned  by  Mr.  S.  Jourdain,  who  thinks 
that  the  differences  that  have  generally  been  made  use  of  for  specific 
distinctions  vary  with  age  as  well  as  habitat.  He  therefore  urges  that 
investigation  should  be  directed  to  the  internal  organs  and  especially  to 
the  arrangement  of  tbe  generative  apparatus.  "The  pedal  gland  is  also 
of  service ;  it  contains  a  cylindrical  excretory  canal  which  extends 
more  or  less  along  the  median  Une,  and  receives  tbe  muooso-glandnlar 
secretions  of  the  lobules  of  a  racemose  gland  on  either  side  of  it;  the 
internal  &c«  of  the  canal  is  vibratile.  In  the  Limacidte  it  arises  as  an 
invagination  of  the  ectoderm,  and  sabeeqnently  becomes  branched;  the 
extremities  of  the  branches  are  invested  by  mesodermic  cells  which  rap- 
idly become  secretory."  On  differences  discernible  in  the  characters  in 
question,  Mr.  Jourdain  distingnishes  five  species  occurring  in  the  en- 
virons of  St.  Yaast-Ia-Hougue :  these  are  four  of  the  family  Limaoidee 
and  one  of  Arionidse.  (Oomptes  -Bendiw,  Acad.  Sci.  v.  101,  pp.  963-966. 
J.  B.  M.  S.  (3),  V.  16,  p.  50.) 

An  European  Palaoxoio  land  sMl. — Until  lately,  no  land  shells  have 
been  found  in  the  paleozoic  rocks  outside  of  North  America,  bnt  iu  the 
H.  Mis.  15 50 
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western  continentseveD  8peci  es  have  been  found  in  OarbonlferooB  and  De- 
vonian deposits — six  in  the  former  and  one  in  the  latter.  During  the  past 
year  bowever,  Dr.  Faal  Fischer  ha.8  described  a  species  referable  to  the 
genus  Dendropnpa  &om  a  Permian  deposit  at  8aAne-et-Loire.  The  new 
species  is  related,  in  Dr.  Fischer's  opinion,  to  the  first-discovered  species 
of  the  genus  Deudropupa  (D.  vetosta),  foand  in  the  coal-joggins  of  Kova 
Scotia,  but  the  tbrm  is  different,  and  although  larger,  there  are  only  seven 
(instead  of  nine)  whorle.  Only  a  single  cast  of  the  species  was  fonnd 
in  the  midf  t  of  various  vegetable  remains.  The  form  has  been  named 
Dendropnpa  Wolchiarum.     {Joum.  de  Oonahyl.  (3),  v.  26,  pp.  99-105.) 

Charaeterittict  of  Teetibranchiate  Oaatropoda. — In  the  flrstpartof  a  work 
devoted  to  zoological  and  anatomical  researches  on  the  Opisthobranchi- 
ate  mollasks  of  the  Oulf  of  Marseilles,  Dr.  A.  Vayssi^  has  treated  of 
the  Teotibranchiates.  The  memoir  is  valuable  on  account  of  the  use 
made  in  it  of  characteristics  which  have  hitherto  been  neglected.  Tfie 
anthor,  with  Dr.  Fischer,  divides  the  gronp  into  three  divisions,  named 
Oephalaspidea,  Anaspidea,  and  Notaspidea.  Besides  mach  other  infor- 
mation, details  are  given  as  to  the  food  of  various  forms.  Some  are 
carnivorous,  such  as  species  of  Scaphander,  Philine,  and  Doridiom ; 
others  Eure  omuivorons,  like  Qastropteron  and  Ftenrobranchas,  and  still 
others  are  completely  herbivorous,  as  the  sea-hares  (Aplysia)  and  ZTo- 
tarcbas.  {Beckerchea  zoologiqueg  et  anatomiques  sur  lea  mollutguet  opia- 
thobranohes  dv,  Qolfe  de  MarseiUet,  181  pp.;  Joum.  d«  Conchyl.  (3),  v.  25, 
pp.  206-209.) 

Oephalopods, 

CarHla^eg  of  Sepia. — ^The  "cartilages  occnrriog  in  the  bead  of  Sepia" 
have  been  examined  by  W.  D.  Hallbnrton.  "The  basis  of  the  cartilage 
is  a  cbordriu'like  body,  which  gives  the  re-action  of  macen  and  gelatine. 
But  the  gelatinoas  element  is  exceedingly  small  and  no  gelatinization 
occurs  on  the  cooling  of  the  hot-water  extract.  The  cartilage  diifers 
however  from  that  of  vertebrates  in  containing  a  small  percentage  of 
chitin.'*  In  Sepia  the  percentage  is  1-22  per  cent.  (Quart  Jimm,  War, 
8o.,  V.  25,  pp.  173-181 ;  J.  B.  M.  S.  (2),  v.  6,  p.  222.) 

PBOTOOHOBDJlTBS. 

Tujiicatei. 

Belationt  of  Tunieatea. — An  elaborate  monograph  of  the  genos  DttUo- 
lum  has  been  published  by  Dr.  B.  Uljanin  as  a  oontribntion  to  the 
"  Faana  nnd  Flora  des  Golfes  von  Neapel  (x,  188i),  and  in  it  are  detailed 
the  Btractnral  characteristics  and  the  embryology.  Various  mooted 
qnestioBS  as  to  the  morphology  and  relutionshipsof  the  gronp,  as  well  as 
^he  Tunicates  in  general,  are  considered.  The  author  inolines  to  the  view 
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that  the  Tonicatee  "  repreeent  a  side  branch  of  tfae  vertebrate  phylum, 
vhose  point  of  origin  is  near  its  root''  The  Apperdicnlariids  are  "  re- 
farded  as  the  most  primitiTe  representatives  of  the  groop ;  they  give 
rise  to  the  simple  Ascidians ;  thence  there  branched  off  the  Solpidce  on 
the  one  hand,  and  the  componnd  Ascidians  on  the  other;  the  latter 
gave  rise  to  the  social  Ascidians,  to  BotryUua  and  to  P]/ro8oma,  while 
the  primitive  stock  was  contiuaed  on  throagh  Ajtchonia  to  DoliolumJ' 
Of  coarse  these  views  are  to  a  large  extent  hypothetical,  and  perhaps, 
or  even  quite  likely,  wrong  in  some  details,  bnt  so  far  as  they  are  legiti- 
mate deductions  from  a  careful  and  detailed  study,  are  valuable  as  well 
as  suggestive  for  further  investigation.  {J.  R.  M.  8.  (2),  v.  fi,  pp.  231- 
233.) 


QmenU. 

The  Ifbrtk  Americtm  Fish  fauna. — The  "  Synopsis  of  tbe  flahes  of 
North  America"  by  Profs.  David  S.  Jordan  and  Charles  8.  Gilbert, 
published  early  in  18S3,  has  been  followed  during  the  past  year  by  a 
"  Catalogue  of  the  fishes  known  to  inhabit  the  waters  of  Xorth  America 
north  of  the  tropic  of  Cancer,  with  not«B  on  the  species  discovered  in 
1883  and  1884,"  by  Prof.  David  Starr  Jordan.  Since  the  publication  of 
the  synopsis,  in  1383,  "  an  active  study  of  North  American  fishes  has 
brought  to  light  many  species  not  included  in  the  synopsis,  and  has 
shown  various  errors  in  the  nomenclature  of  species  already  known. 
The  additions  are  chiefly  in  the  Bassalian  or  deep  sea  fauna  of  the  At- 
lantic, in  the  tropical  fauna  of  the  Florida  Keys,  and  in  the  fresh-water 
&una  of  the  lower  part  of  the  Mississippi  Valley,"  regions  recently  re- . 
examined.  Professor  Jordan  has  also  extended  the  range  adopted  in  the 
synopsis  so  that  the  new  catalogue  represents  "  the  present  stote  of  our 
knowledge  of  the  fishes  found  north  of  the  tropic  of  Cancer  in  American 
waters."  In  the  new  catalogue,  1,683  species  are  adopted,  and  in  addi- 
tion 187  snbspecies  are  recognized,  ^ving  a  total  of  1,870  species  and 
8nbsi>ecies.  These  species  are  segregated  under  587  genera  and  157 
families.  Several  of  the  comprehensive  genera  and  families  of  the  syn- 
opsis have  been  now  disintegrated,  more  natural  and  better  definable 
groups  being  recognized  in  their  place.  In  a  "  recapitulation,"  an  as- 
signment of  the  species  to  the  various  faunas  is  made.  In  regtutl  to 
many  of  them,  snch  an  assignment,  in  the  words  of  Professor  Jordan, 
is  "simply  arbitrary,  and  in  this  iact  lies  the  chief  element  of  error  in  the 
following  list.  Thus  many  Arctic  shore  fishes  belong  to  the  Bassalian 
faaua  of  New  England,  while  many  West  Indian  species  occur  north- 
ward, more  or  less  frequently  as  far  as  Cape  Cod."  It  must  be  added, 
too,  that  "  no  species  is  counted  twice,  but  in  each  case  of  the  numerons 
species  which  range  over  several  fannnl  areas,  each  is  referred  to  that 
ares  which  is  supposed  to  be  most  properly  its  home,  or  to  that  in  which 


C.zcJbyGoOglC 


788  SCIENTIFIC   BECOED  FOE  1885. 

its  occorreDce  has  been  loDgest  known."    The  flgnres  given  by  Profes- 
sor Jordan  are  as  follows ; 

BoBHoliaD  or  deep-sea  faniw  of  the  Atluttlo 105 

Arctic  (Gi«enlaad)  fauna 66 

NawEDglsnd  (NewfoaDdlsnd  to  Cape  HBlt«>raB} 95 

South  Atlantic  and  Gulf  coast  (shore  fauna) 140 

WttBl  ladiao  faaiia  (iucladiDg  Florida  Keys  and  "Snapper  Banks,"  of  Peosa- 

cola) 2W 

Tropical&nDaof  the  Paoiflo(Onlf  of  California,  southward) MO 

California  faana  (Cape  Flattery  to  Cerros  Island) SSO 

Alaska  (Cape  Flattery  to  Bering's  Straits) 90 

Pelagic  species 3G 

Fresh  waters:  East  of  Rooky  Hountains .- 465 

Fresh  waters:  BetweenBocky  Ho[mtainsaadSi«rTaIfevada(Ore>tBuiii,  A«.)  75 

Fresh  waters:  West  of  the  Sierra  Nevada  and  Caaoade  Bange SO 

Total 1.8T0 

The  Fishes  of  IVopieal  America. — After  hftving  elaborated  all  tbe  spe- 
cies of  fishes  of  temperate  and  arctic  America,  Prof.  David  S.  Jordan 
addressed  himself  to  a  preparation  of  a  list  of  the  fishes  found  along  the 
Paci6c  coast  of  tropical  America  from  the  Tropic  of  Cancer  to  Panama. 
The  species  of  this  region  were  almost  unknown  a  quarter  of  s  century 
ago,  and,  in  the  words  of  Professor  Jordan,  "our  knowledge  of  these 
species  is  dne  chiefly  to  the  studies  of  Dr.  GUI,  Dr.  Giinther,  Dr.  Stein- 
dacbner,  and  Professors  Jordan  and  Gilbert.  Only  a  few  ootlectors 
have  given  especial  attention  to  the  fish  fanua  of  this  region,  bnt  the 
work  of  these  has,  in  nearly  all  cases,  been  of  exceptional  value.  Tbe 
earliest  extensive  collections  were  made  by  Mr.  John  Xantos  at  Cape 
^n  Lncas,  and  later  at  Colima.  The  specimens  obtained  by  Xantos 
comprise  especially  the  fishes  of  the  rock  pools.  These  were  studied 
by  Dr.  Oill  in  1862  and  by  Professor  Gilbert  and  tbe  writer  in  1882. " 
Since  that  early  time,  however,  numerous  other  collectors  have  obtained 
fishes,  and  among  the  most  prominent  of  these  are  Captain  John  H. 
Dow,  Mr.  Osbert  Salvin,  Dr.  Franz  Steindachner,  Prof.  Frank  Bradley, 
Dr.  BoGourt,  aud,  last  and  greatest,  Messrs.  Jordan  and  Gi1t>ert.  Alto- 
gether 407  specifs  hate  been  obtained,  and  these  represent  187  genera 
and  68  families.  A  comparison  of  these  with  the  Caribbean  and  Gulf 
of  Mexico  fauua  is  interesting  and  instructive.  Accordiug  to  Professor 
Jordan's  identifications,  Tlspecies,  or  17^  per  cent.,  are  found  also  on  tltc 
Atlantic  coasts.  If  we  add  to  this  some  800  species  now  known  firom 
tbe  Caribbeau  Sea  and  adjacent  shores,  we  have  about  6  per  cent,  of  tbe 
whole  number  known,  as  common  to  the  two  coasts.  This  number,  71, 
is  not  very  definitely  ascertained,  as  there  must  be  considerable  dilfiBr- 
ence  of  opinion  as  to  the  boundaries  of  species,  and  as  several  of  tltese 
species  regarded  as  common  are  open  to  doubt  and  need  verlflcatioo.** 
Professor  Jordan  believes  however  that  "fuller  investigations  wUl  aot 
increase  the  proportions  of  common  species,  aud,  if  it  does  not,  the  two 


ZOOLOOT.  789 

faauaa  show  no  greater  rraemblaaces  than  the  similarity  of  physical  oon- 
ditiona  on  the  two  sides  wonW  lead  as  to  expect. 

These  coDclnsioDS  cOBtraet  with  those  of  Dr.  Giinther.  "Dr.  Giiather 
assomes  that  nearly  one-third  of  the  total  number  of  speiiies  of  loarine 
fishes  on  the  two  shores  of  tropical  America  will  be  found  to  be  iden- 
tical. Heu<;e  he  iofers  that  there  must  have  been,  at  a  comparatively 
recent  date,  a  depression  of  the  isthmns,  producing  an  intermingling 
of  the  two  I'aunas." 

Professor  Jordan  explains  that  "this  discrepancy  arises  from  the 
comparatively  limited  representation  of  the  two  fannie  at  the  disponal 
of  Dr.  Giinther.  He  enumerates  193  marine  or  brack JHh- water  species, 
as  found  on  the  two  coasts,  59  of  which  are  reganled  by  him  as  speci- 
fically identical,  this  being  31  per  cent,  of  the  whole.  But  in  30  of  these 
59  cases"  Professor  Jordan  regards  "  the  assumption  of  complete  identity 
as  erroneons,  so  that,  taking  the  number  193,  as  given,"  he  would  "re- 
duce the  percentage  to  1&.  But  these  193  species  form  but  a  fragmeut 
of  the  total  fanna,  and  any  cooclnsione  based  on  such  narrow  data  are 
certain  to  be  misleading." 

Some  data  respecting  the  supposed  con-speciflc  forms  are  interesting. 
"  Of  the  71  identical  species  admitted  in  our  list,  several  (e.  g.,  Mala,  Or- 
eynv;t)  are  pelagic  fishes,  common  to  mo»t  warm  seas ;  still  others  («.  ^., 
Trachunts,  Caranx,  Diodon  sp.)  are  almost  cosmopolitaD  iu  the  tropical 
waters ;  most  of  the  othertj  [e.  g.,  Qohtus,  Oerres,  Centrtypomtis,  Qaleich- 
thys  ap.,  &c.)  often  ascentl  the  rivers  of  the  tropics,  and  we  may  account 
for  their  diffusion,  perhaps,  as  we  account  for  the  dispersion  of  fresh- 
water fishes  on  the  isthmus,  on  the  supposition  that  they  may  have 
crossed  fh>m  marsh  to  marsh  at  some  time  in  the  rainy  seasou."  But 
"  in  very  few  cases  are  representatives  of  any  species  from  opposite 
sides  of  the  isthmus  exactly  alike  iu  all  respects.  These  differences  in 
some  cases  seem  worthy  of  specific  value,  giving 'us  representative  spe- 
cies,' on  the  two  sides.  In  other  cases,  the  distinctions  are  very  trivial, 
but  in  most  cases  they  are  appreciable,  e8i)ecially  on  fresh  specimcDS." 

Finally,  Professor  Jordan  is  "  brought  to  the  conclusion  that  the  tish 
fanne  of  the  two  shores  of  Central  America  are  substantially  distinct, 
so  far  as  species  are  concerned,  and  that  the  resemblance  between  them 
is  not  so  great  as  to  necessitate  tiie  hypothesis  of  the  recent  exi8t«nce 
of  a  channel  across  the  isthmns,  {termittiug  the  fishes  to  pass  £rom  oae 
side  to  the  other." 

These  results  are  especially  noteworthy  inasmacb  as  they  confirm 
and  are  themselves  corroborated  by  the  results  of  studies  of  various 
other  classes  of  the  animal  kingdom.  {Proc.  U.  8.  Nat.  Mus.,  v.  8,  pp. 
361-394.) 

Selachuins. 

Claasijication  of  the  Sharks. — An  important  contribution  to  our  knowl- 
edge of  the  skeletons  of  sharks,  and  somi-  excellent  hint*  as  to  the 
classification  of  the  group,  ha^e  appealed  iti  an  article  by  Prof.  William  ' 
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A.  Haswell,  of  Sjidney,  Australia,  eotitled  "  Studies  on  the  ElasiDobraccb 
Skeleton."  That  Dataralist  examined  the  complete  skeletons  or  sknllB 
of  17  species  of  Selachians,  and  haa  described  the  essential  peculiarities 
of  the  skall,  visceral  arches,  shoulder  girdle,  pectoral  fins,  and  pelvic 
fins,  as  well  ks  dorsal,  aual,  and  caudal.  The  results  of  his  examina- 
tions are  embodied  in  a  sammary  in  which  be  i-ecapitnlates  the  eseentiaJ 
characters  of  the  various  families  and  iuclading  groups. 

Professor  Haswell  recognizes  for  the  plagiostomes  generally  two 
orders,  the  Sela«hoidea  and  the  Batoidei,  which  are  characterized  as 
follows : 

The  Selachoidei  are  distinguished  in  that  "  iu  the  skull  the  post-orbi- 
tal processes  are  usually  well  developed ;  the  orbit  is  usually  provided 
with  a  cartilaginoas  floor  formed  of  the  basal  plate ;  there  is  always  a 
palato-basal  articulation ;  the  rostrum  usually  consists  of  three  bars 
with  large  foramina  at  the  kise.  There  are  a  series  of  external  branch- 
ial arches ;  the  first  branchial  arch  never  articulates  with  the  skull ; 
the  hyo-arch  is  supported  by  the  hyo  mandibular ;  the  copula  of  the 
hyoid  has  the  form  of  a  broad  plate  conuected  with  its  distal  extremi^. 
The  pectoral  flu  is  not  connected  with  the  skull  by  means  of  an  ant- 
orbital  cartilage ;  the  ventral  portion  of  the  pectoral  arch  is  divided  in  the 
middle  by  a  more  flexible  i>ortion  into  two  lateral  halves  usually  slightly 
movable  on  each  other,  and  the  dorsal  extremities  do  not  articulate  with 
the  spinal  column.  The  pro-  aud  meta-pteiygta  of  the  pectoral  fin  are 
never  greatly  elongated,  and  usually  have  the  form  of  relatively  broad 
plates." 

The  Batoidei  are  recognized  as  an  order  contrasted  with  the  Sel- 
achoidei iu  the  following  terms:  "The  post-orbital  processes  are  small 
or  absent ;  the  orbit  is  devoid  of  cartilaginous  floor.  There  is  do  patato- 
basal  articulation.  The  rostrum,  when  present,  is  usually  imperfbrate 
attbebase.  There  arenoextemalbrauchialurchds;  the  first  branchial 
arch  is  sometimes  directly  connected  by  the  hyo-mandibular  with  the 
skull.  When  the  hyoid  arch  is  supported  by  the  hyo-mandibalar  the 
articulation  takes  place  near  the  proximal  extremity  of  the  latter.  The 
ventral  portion  of  the  pectoral  arch  forms  a  continuous  rigid  bar;  the 
dorsal  extremities  of  the  arch  are  couuected  either  with  the  apioat 
column  or  with  one  another.  The  pro-  and  metn-pterygia  of  the  pectoral 
flns  have  the  form  of  elongated  narrow  bars,  and  the  tiie8opteryg:iam 
is  insiguiflcaut.  The  anterior  portion  of  the  pectoral  fin  is  connected 
by  a  cartilage — the  ant-orbital  cartilage — with  the  ethmoidal  regioa  of 
the  sknil," 

The  Selachoidei,  or  sharks,  are  disintegrated  into  two  "  suborders," 
named  Falffioselachii  and  Neoselachii.  Professor  Haswell  considers 
this  grouping  to  "  follow  as  a  necessary  couclusion  from  the  researches 
of  Qegenbanr  on  the  anatomy  of  the  skull,"  The  suborders  are  distin- 
guished by  the  following  characters: 

In  the  Palxoselachii  "  the  occipititl  region  of  the  skull  is  not  so 
Bbaiply  marked  off  from  the  spinal  column  as  in  other  Elasmorauohil ; 
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it  presenta  above  a  mesial  ridge  contiDiioaB  with  tiie  spinoas  prooesseb 
and  at  the  sides  ridges  continaoaB  with  the  line  of  the  transverse  proc- 
essea.  Tbe  plane  of  tbe  occipital  region  is  vertical  or  iDdined  from 
below  upwards  and  backwards.  There  is  no  lateral  oocipito-vertebral 
artionlation.  The  principal  vagos  foramen  is  placed  far  from  the  fora- 
men magnnm ;  the  lower  roots  of  the  nerve  pass  oat  by  from  three  to 
five  distinct  canals  which  are  in  the  line  with  the  foramina  for  the  spi- 
nal DOFves.  The  vestibalnm  forms  a  distinct  eminence  on  tbe  enrface 
of  the  infero-plateral  portion  of  the  auditory  region.  The  orticDlar  snr- 
lace  for  tbe  hyo-mandibolar  is  simple,  and  not  sharply  marked  off  from 
BiuToanding  parts.  The  post-orbital  process  presents  an  articalar  snr- 
face  for  the  palato-qaadrate.  The  orbit  has  no  cartilaginons  floor. 
There  is  an  ethmoidal  canal.  There  is  bo  tri-radiate  rostrum.  Repre- 
senting the  ant-orbital  cartilage  of  rays  is  an  ant-orbital  process.  There 
are  either  six  or  seven  branchial  arches;  the  external  arches  are  incom- 
plete. There  is  only  one  dorsal  fin  ;  its  rays  are  supported  by  a  broad 
basal  cartil^e." 

In  the  Seoselachii  "tiie  centra  of  the  vertebneare  well  ossified.  The 
occipital  region  is  well  marked  off  from  the  vertebral  colamn.  The  plane 
of  tbe  foramen  magnnm  is  vertical  or  slopes  forwards.  Tbe  principal 
vagns  forameu  is  nsnally  approximated  to  the  foramen  magnnm,  and 
there  is  never  a  row  of  aoceesory  foramina  in  line  with  the  foramina  of 
spinal  nerves.  There  is  no  distinct  elevation  on  tbe  surface  of  the  skull 
marking  the  position  of  the  vestibule.  The  articular  surface  for  the 
hyo-mandibnlar  is  complex.  Tbe  post-orbitaJ  process  never  presents 
an  articular  snrfoce  for  the  palato-gnadrate.  The  orbit  has  a  cartila- 
ginous floor.  There  is  no  process  representing  tbe  ant-orbital  cartiiage 
of  the  rays.  There  are  never  more  than  five  branchial  arches.  There 
are  two  dorsal  fins,  which  may  or  may  not  present  broad  basal  carti- 
lages." 

Tbe  suborder  Palseoselachii  is  represented  by  only  one  family,  the 
Notidanidte,  while  the  Neoselacbii  ^camined  by  Professor  Haaweil  are 
differentiated  by  him  into  the  fsunilies  Gestrociontidse,  Lamnidie,  Sc^l- 
liolamnidsB,  Scyllidee,  Bhinidse,  and  Pristiophoridfe. 

Fiahei  or  Teleostomes. 

Pterospia  and  Scapba^pie. — In  a  Devonian  bed  in  Galacian  Podolia 
(BtiBsian-Poland)  were  found  two  shields,  one  a  Pterospis  and  the  other 
a  8capba*pU  united,  and  nnivereily  opposite  each,  and  giving  the  im- 
pression that  they  were  in  natural  anion;  the  Pteroipia,  however,  pro- 
jected further  forwards  than  the  Sec^baapia.  It  has  therefore  been 
arged  by  Dr.  A.  Altb  tbat  the  Pterotpia  was  the  dorsal  and  the  Sct^has- 
pia  tbe  inferior  buckler  of  the  same  fish.  Tbe  mouth  is  thought  to 
faave  been  iu  the  inter-space  between  the  two  shields  and  thus  to  have 
been  somewhat  inferior.  [Aihandl.  Sitz,  Ber.  Akad.  Erahan,  v.  11,  pp. 
160-187,  pi.  6,  Arckivea  Slaves  de  Biol.,  v.  1.)" 
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The  Bwramundi. — One  of  the  most  intereBting  of  all  fishes  in  an  in- 
habitant of  certain  AnstraliaD  riTers,  and  w  known  to  some  of  the 
English  settlers  of  the  conntry  as  the  salmon  and  flathead  ;  ita  native 
name  is  Barramnndt.  It  has  no  resemblance  whatever  in  form  to  the 
salmon  and  has  been  called  ao  only  because  its  fleeb  is  pinkish  like  the 
salmon's.  In  shape  it  perhaps  more  resembles  or  rather  has  less  dia- 
similarity  to  the  fresh-water  ophiocephalids  of  India  or  to  a  thick  eel 
tbao  to  any  common  or  well  known  fish.  This  resemblance  results  from 
its  elongated  sabcylindrical  form  and  the  gradual  tapering  of  its  tut 
backward  to  the  conflaence  of  the  dorsal,  anal,  and  oandal  fins.  The 
head  is  depressed,  wedge-shaped,  and  covered  with  a  bony  anuatnm. 
The  scales,  which  are  almost  confined  to  the  body  (although  lightly 
encroaching  upon  the  vertical  flns),  are  large  and  have  a  peeoliar 
straoture.  Its  chief  interest  results  from  the  fact  that  it  is  the  repre- 
sentative of  a  family  of  fishes  which  is  represented  by  nameroas  specue 
in  the  secondary  geological  age  in  the  northern  hemisphere,  and  it  was 
supposed,  until  1870,  to  have  become  ezliDot  at  the  end  of  the  Triassic 
epoch.  It  was  therefore  a  matter  of  the'greatest  astonishment  to  all 
naturalists  when  a  species  of  the  type  was  discovered  living  in  the  fresh 
waters  of  Southern  Australia,  and  the  living  representative  of  the 
ancient  family  was  found  tx>  be  so  nearly  related  to  the  extinct  forms 
that  it  has  been  regarded  by  most  naturalists  as  belonging  to  the  typi- 
cal genus  Ceratodns.  It  exhibits  however  differences  of  dentition  re- 
moving it  from  any  of  the  extinct  forms,  and  there  is  noevidence  that  the 
secondary  species  had  a  skeleton  or  scales  generically  similar  to  those 
of  the  living  representatives ;  it  has  therefore  by  a  few  uatnittlists, 
been  regarded  as  belonging  to  a  peculiar  generic  type  known  as  Keo- 
ceratodas.  The  ceratodonts  are  remarkable  likewise  on  accoont  of 
their  nasal  apertures  opening  into  the  palate,  in  which  respect  however 
they  agree  with  two  other  living  types  of  Dipnoous  fishes,  although 
differing  from  all  others  of  theclass  except  them.  Theassiduous  re- 
searches of  various  naturalists  have  at  length  given  ns  a  tolerable  insight 
into  the  life  history  of  the  Burramandi.  It  is  confined  to  certain  rivers  of 
South  Australia,  and  its  headquarters  seem  to  be  in  the  Burnett  Biver. 
Its  mode  of  progression  is  by  waves  of  the  tail  or  by  paddling  with  the 
pectoral  fins  without  moving  the  posterior  pair  of  fins  or  the  taU. 
When  at  rest  on  the  bottom  of  tbe  tank  the  pectorals  are  placed  nearly 
at  right  angles  to  the  body  while  tbe  hinder  fin»  are  brought  nearly 
parallel  to  the  tail.  If  not  disturbed  it  will  remain  in  this  position  for 
hours,  and  only  when  stirred  up  does  it  think  it  necessiuy  to  use  the 
fius  and  tail  at  all.  It  then  lurches  oat  with  the  great  strong  tail  turn- 
ing sidewise  and  squeezes  in  between  some  tufts  of  grass.  Professor 
Ramsey  endeavored  to  urge  it  to  make  some  progress  in  only  afew  inches 
of  water,  but,  as  far  as  he  coald  experiment,  without  eSiect.  The  fish  is 
exceedingly  eel-like  in  ita  movements,  and  when  going  slowly  along  the 
swaviog  of  tbe  great  caudal  flu  entails  a  serpentine  course.     It  is  tb« 
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opinioD  of  Professor  Bameey  tbat  the  fieb  could  not  get  forwai^  id  a 
straight  line  unless  swimming  very  fast  or  very  slowly  at  the  time, 
and  when  it  does  this  it  does  not  nse  the  tail  at  all,  bat  depends  npon 
the  peotoralf.  The  Keoceratodns  has  been  said  to  frequently  leave  the 
water  and  go  upon  land,  and  the  possession  of  fnlly  developed  Inngs 
seems  to  warrant  each  a  belief,  bat  Professor  B«msey  doubts  whether 
it  ever  goes  qnite  out  of  the  water,  as  has  been  reported,  for  the  simple 
reason  that  the  fish  is  too  bulky  to  progress  by  the  tins;  aud  not  long 
enough  in  the  body  to  go  eel-foshion ;  at  any  rate,  individaals  in  con- 
finement decidedly  objected  to  being  kept  any  length  of  time  out  of 
water  J  tbey  put  up  with  it  a  few  minutes  and  then  began  to  plnnge 
about  so  that  be  was  always  glad  to  get  them  back  again  in  the  water, 
fearing  that  they  wonid  injure  themselves.  As  the  cold  weather  ap- 
proaches the  Burramnudi  becomes  inactive,  and  even  too  lazy  to.get  out 
of  the  way  when  about. to  be  handled. 

The  ovaries  and  testes  are  nearly  developed,  and  in  April,  or  the 
early  antipodal  &U,  in  the  Burnett  Biver,  bat  not  before  the  beginning 
of  ISeptember,  or  at  the  commencement  of  spring  in  the  soathern  hemi- 
sphere, have  the  eggs  been  found  laid  in  the  water.  They  are  deposited 
among  the  weeds  and  are  placed  each  one  by  itself,  ^'resembling  those 
of  the  common  newt"  or  salamander.  They  are  fertilized  in  the  water 
like  those  of  some  species  of  the  newt  kind.  -  They  are  very  difficult  to 
be  obtained.  Mr.  Caldwell  spent  many  weeks  hunting  and,  with  the 
assistance  of  the  blacks,  tamed  ap  many  hundred  water-holes  before 
he  found  any  eggs.  These  were  "covered  with  an  enormous  quantity 
of  gelatinous  matter  which  required  some  special  means  to  remove," 
and  it  was  "  ^ght  days  before  he  got  a  single  egg  out  whole.  When  he 
fiucoeeded  in  getting  at  the  early  stages,  it  remained  to  rear  them  until 
they  were  practically  identical  with  the  adult  fish.  This  was  a  very 
difficult  task,  as  the  enemies  of  the  Ceratodas  were  very  namerous. 
There  were  two  kinds  of  fungi  which  attacked  the  eggs.  He  pnt  in 
craetAcea  to  devour  the  fungus,  bnt  these  in  turn  attacked  the  young 
fi^  when  it  emei^ed  from  the  egg.  He  was  three  months,  till  near  the 
end  of  November  (or  the  end  of  the  Australian  spring),  developing  the 
eggs."  It  is  also  noteworthy  that  not  until  nearly  six  weeks  after  hatch- 
ing were  tJie  hind  limbs  developed  in  the  young.  The  egg  of  the  Cera- 
todns  nndei^^>es  "a  complete  segmentation  similar  to  that  of  the  kan- 
garoo."   {CaldweU  in  Jmm.  B<>sal  8oe.  2f.  8.  TFoIw,  v.  18,  pp.  119, 120.) 

3%«  extent  of  B(Umon  Leapa. — Observations  have  been  made  by  Pto£ 
A.  Landmark,  the  chief  director  of  the  Norwegian  fisheries,  on  the  ex- 
tent of  the  leaps  which  salmon  are  capable  of.  He  thinks  that "  the  jump 
depends  as  much  on  the  height  of  the  fall  as  on  the  currents  below  it. 
If  there  be  a  deep  pool  right  nader  the  fall,  where  the  water  is  compu- 
atjvely  quiet,  a  salmon  may  jump  16  feet  perpendicularly;  but  such 
jumps  are  rare,  and  he  can  only  state  that  it  has  taken  place  at  the  Het  ' 
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lefos,  in  the  Drams  Biver,  at  Haagsend,  where  two  great  maets  bxti 
been  placed  across  the  river  for  the  study  of  the  habits  of  the  salmon,  so 
that  exact  measarements  may  be  effected.  The  h^ght  of  the  water  in 
the  river  of  coarse  varies,  but  it  is,  as  a  rale,  when  the  salmon  is  nm- 
uiug  ap  stream,  16  feet  below  these  masts.  The  distance  between  the 
two  is  Si  feet,  and  the  professor  states  that  he  has  seen  salmon  jamp 
&om  the  river  below  across  both  masts."  As  another  example  of  high 
jumping,  he  refers  to  the  Carritank  waterti^l.  in  the  Eenebec  Biver 
(Maine), "  where  jumps  of  12  feet  have  been  recorded.  Professor  Land- 
mark fiirther  states  that  when  a  salmon  jumps  a  fall  nearly  peipen- 
dicalar  in  shape  it  is  sometimes  able  to  remain  in  the  fall,  even  it 
the  jnmp  is  a  foot  or  two  short  of  the  actual  height.  This,  he  main- 
tains, has  been  proved  by  an  overwhelming  quantity  of  evidence.  The 
fish  may  then  be  seen  to  stand  for  a  minute  or  two  a  foot  or  so  belo« 
the  edge  of  the  fall  in  the  same  spot,  in  a  trembling  motion,  when,  with 
a  smart  twitch  of  the  tail,  the  rest  of  the  fall  is  cleared.  Bat  only  fish 
which  strike  the  fall  straight  with  the  snout  are  able  to  remain  in  the 
foiling  mass  of  water;  if  it  is  struck  obliquely,  the  fish  is  carried  back 
into  the  stream  below.  This  Professor  Landmark  believes  to  be  the 
explanation  of  salmon  passing  falls  with  a  clear  descent  of  16  ftet" 
He  thinks  that  this  is  the  extreme  jump  the  salmon  is  capable  of^  and 
iudicates  that  of  course  not  all  are  capable  of  performing  such  a  feat 
(Nature,  v.  32,  pp.  329, 330.) 

A  peculiar  Mullet.  A  remarkdbte  type  of  lotcer  jaw. — A  new  generic 
type  of  mallet,  the  family  Mugilidte,  has  been  described  by  Mr.  W. 
Hacleay,  which  is  noteworthy  on  account  of  the  anomalous  mode  of 
articulation  of  the  lower  jaw,  and  concomitant  modificataons  of  the 
neighboring  parts.  The  new  type  was  found  very  abundantly  in  the 
Goldie  Biver  of  New  Guinea,  "  about  100  miles,  by  ita  coarse,  from  its 
mouth,"  and  was  foand  to  be  "  excellent "  as  a  food-fish.  The  aspect 
of  the  entire  fish  was  not  unlike  that  of  otber  members  of  its  fomily. 
but  in  the  inferior  surface  of  the  head  differences  fix>m  all  others  were 
well  marked.  As  Mr.  Macleay  remarks,  '*  in  most  teleosteons  flsbes,at 
all  events  in  this  family,  the  gill  openings  are  large,  and  what  may  be 
termed  the  gill  covers  extend  quite  to  the  symphysis  of  the  lower  jaw, 
leaving  a  more  or  less  open  space  on  tbe  chin  composed  of  tbe  integn- 
nients  surrounding  the  extremity  of  the  hyoid  arch,  and  forming  the 
floor  of  the  mouth."  In  the  new  form  a  transverse  fissure  or  groove 
appears  behind  the  lower  jaw,  and  when  the  integuments  are  removed 
some  remarkable  peculiarities  are  unveiled.  "Tbe  chief  and  most  ob- 
vious peculiaritj'"  ia  "  ondonbtedly  tbe  well-marked  division  across  the 
uader  surface  of  the  head,  from  the  extremity  of  the  ramus  of  tlie  man- 
dible on  one  side  to  tliat  of  the  other,  a  division  however  which  tliough 
deep  and  well  defined,  is  only  external  and  has  no  communication  with 
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the  month.  An  examioatioD  of  the  bones  of  the  head  shovs  howeTtr 
that  DotwithetbndiDg  the  very  abnormal  external  appearance,  the  actoal 
divergence  from  the  typical  flsb  sknll  is  less  than  might  have  been  an- 
ticipated, and  in  fact  ia  not  so  mach  a  divergence  from  the  type  as  a 
variation  of  it." 

*'Tbe  byoid  bones  are  the  least  normal;  the  orobyal  is  slight;  the 
basihyal  short,  and  the  gloasohyal  very  small  and  slightly  longer  than 
broad.  The  most  advanced  of  these  bones,  the  glossohyal,  reaches  only 
to  the  transverse  division  at  the  base  of  the  mandibles,  whereas  in  Mngil 
waigiensis  [or  any  other  mnllet]  the  basibyal  and  glossohyaJ  bones 
are  large  and  prominent,  supporting  the  whole  floor  of  the  mouth  and 
extending  almost  to  the  symphyaiR  of  the  lower  jaw." 

The  new  form  has  been  named  .^scbrychtys  Goldiei.  Good-sized 
specimens  are  18  inches  in  length.  {Froo.  Xinn.  Soo.,  If.  S-  Wales,  v.  8i 
pp.  2-6.) 

The  nest  of  the  Jifteen-apined  SticklebiKk, — Like  all  the  other  species  of 
the  family  Oasterosteidte,  the  flfteen-spined  or  salt-water  stickleback 
bailds  a  nest  attached  to  certain  plants,  which  is  moch  like  those  of  its 
congeners,  but  some  additional  information  has  been  communicated  by 
Professor  K.  Mobios  respecting  the  constitution  of  the  threads  by 
which  it  interweaves  the  particles  constituting  its  nest,  and  the  origin 
of  those  threads.  An  examination  of  male  sticklebacks,  in  May  and 
Jane,  1884,  demonslfated  to  him  that  the  threads  are  generally  from 
0.^2>>>i»  to  0-13°^  in  diameter,  and  consist  of  several  cords  stuck  to- 
gether, and  which  again  are  composed  of  very  fine  parallel  threads. 
The  substance  of  which  they  are  composed  is  nitrogenons,  and  ia  a 
peculiar  modification  of  mocine  as  appears  by  its  behavior  towards 
various  acida  and  alkalies.  It  is  formed  in  the  kidneys  of  the  male, 
and  indeed  in  the  epithelial  cells  of  the  urinary  canals,  which  exert  this 
ibrm  of  activity  ouly  at  the  time  of  reproduction,  and  during  this  period 
it  behaves  towards  staining  reagents  in  the  same  way  as  the  mucifer- 
oas  organs  of  other  vertebrata.  {Schriften  natur-Vereins  /.  Hchlenng- 
SoUtein,  v.  6;  Ann.  &  Mag.  Sat.  Sitt.  (5),  v.  16,  p.  153.) 

A.  tropical  Gunnel  Fish.~rThe  family  of  Murtenoidids  or  Xipbidion£ids 
had  been  supposed  to  be  a  characteristic  cold-water  type.  All  the  pre- 
vioasly  known  species  were  confined  to  the  seas  of  the  temperate  and 
nortb  polw  regions  until  the  discovery  bad  been  made  of  a  species  of 
tfae  family  representing  a  peculiar  genua  occurring  at  Key  West,  Fla. 
The  species  haa  been  named  Stathmonotus  Hempbilii  by  Dr.  Bean, 
the  curator  of  fishes  in  the  TJ.  8.  National  Museum.  Most  of  the  cbar- 
atrteristics  of  the  new  generic  type  are  shared  with  the  common  gun- 
nels or  species  of  Munenoldes,  but  it  has  no  scales ;  moreover,  on  one 
hand,  the  pectorals  are  much  smaller,  and  on  the  other  the  ventrals 
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are  better  developed  than  in  Mnreenoidee,  their  position  is  more  ante- 
rior, and  a  spine  and  twj  rays  of  moderate  size  exist.  {Proe.  U.  8,  Kat 
Mus.  V.  8,  pp.  192, 192.) 

The  American  Flying  Fishea. — The  fishes  of  the  eab-family  of  Bzooob- 
tliies,  including  the  true  fiying  fishes,  have  been  examined  reoentty  by 
Messrs.  Jordoo  and  Meek,  aod  it  appears  that  seveDteeD  species  refer- 
nble  to  four  genera  are  recognizable  as  inhabitants  of  the  American 
waters  on  both  sides  of  the  coDtinent.  Three  of  these,  Fodiator  atuttu, 
I'arexoeatus  meaogaster,  and  Salocgpaelua  evolan»,  belong  to  special 
genera,  while  all  of  the  others  are  members  of  one  nataral  genus  (Exo- 
ccetuH).  Eight  of  the  Exoccstines  have  been  obtained  off  the  At- 
lantic coast  of  the  United  States  and  one  [Exoetetus  CaU/omunu) 
along  the  Pacific  coast.  The  California  flying  fish  ia  one  of  the  largest 
of  the  famUy.     {Proc.  U.  8.  Nat.  Mas.,  v,  8,  pp.  67.) 

Atnphibtmu. 

The  Retrograde  Metamorpkoaig  of  Strm.— The  remarkable  eel-lihe  an- 
phibiao  named  Siren  lacertina,  and  abondant  in  the  soatbem  parts  of 
the  TJuited  States,  is  the  type  of  a  group,  by  some  considered  as  an 
order,  distinguished  by  some  remarkable  characteristics ;  some  of  these 
have  been  considered  to  be  evidences  of  degeneration.  Professor  Oope 
has  now  reason  to  believe  that  there  are  also  indicatioDS  to  be  found  of 
"a  retrograde  metamorphosis"  in  the  "history  of  its  branchial  appara- 
tus. "  He  had  been  at  a  loss  to  accoant  for  the  cnrioas  condition  fre- 
quently observed  iu  the  brancbisB  of  the  sirens.  The  fringes  are  fre- 
quently partially  atrophied  and  "inclosed  in  a  common  dermal  invest- 
ment  of  the  branchial  ramus,  or  all  the  rami  are  covered  by  a  common 
investment,  so  as  to  be  completely  fuoctiouless  and  immovable.  This 
character,  observed  in  the  Piieudobranchus  strtatus,  gave  origin  to  its 
separation  from  the  genns  Siren. "  The  character  is  however  also  ob- 
servable in  the  typical  species,  Siren  lacertina,  at  a  certain  age,  and 
the  real  difference,  so  far  as  generic  valuation  is  concerned,  depends 
simply  on  the  different  number  of  the  digits  represented  In  the  two 
species. 

Professor  Cope  surprised  "  on  discovering  that  the  functionless  oon- 
dition  of  the  branchite  is  universal  in  yoang  individuals  of  Siren  laeeriiaut 
of  5  and  6  inches  in  length ; "  and  even  in  a  specimen  little  more  3  inches 
long  they  were  found  "  entirely  rudimentary  and  sub-epidermal ;  **  in 
fact,  according  to  Professor  Cope,  only  in  large  adult  specimens  are  the 
branchiffi  fully  developed.  The  inference  drawn  from  the  focts  is,  that 
"  the  branchiae  are  in  the  Sirens  not  a  larval  character,  as  in  other  peren- 
nibrachiate  Batrachia,  but  a  character  of  maturity.  Of  oonrae, only  di- 
rect observation  can  show  whether  Sirens  have  branchiae  on  exclosioQ 
ftom  the  egg ;  but  it  is  not  probable  that  tbey  differ  so  much  from  the 
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other  members  of  their  class  as  to  be  witboat  them.  Nevertheless,  it  is 
evident  that  the  braDchiie  sooa  become  fauotionless,  so  that  the  animal 
is  almost,  if  not  exclusively,  an  air  breather,  and  that  fauctioDal  activity 
is  not  resqmed  till  a  more  advanced  ago."  Indeed,  from  observations 
of  a  specimen  in  an  aqnarinm,  which  for  a  time  had  no  branobite  at  all, 
it  appeared  that  "sirens  may  be  exclusively  air  breathers."  Professor 
Cope  arges  that  in  explaoation  of  this  fact,  it  may  be  remarked  that 
this  atrophy  cannot  be  acconnied  for  on  the  aappOKition  that  it  is  sea- 
sonal and  dae  to  the  dryiDg  up  of  the  aquatic  habitat  of  the  sirens.  The 
Goautries  they  iubabit  are  hnmid,  receiving  the  heaviest  rainfall  of  oar 
Eastern  States,  and  there  is  no  dry  season.  The  only  explanation  ap- 
pears [to  him]  to  be  that  the  preseut  sirens  are  descendants  of  a  t«rres- 
trifd  type  of  batracbia  which  passed  through  a  metamorphosis  like  other 
members  of  their  class,  bat  that  more  recently  they  have  adopted  a  per- 
manent aquatic  life,  and  have  resnmed  their  branchise  by  reversion." 
(Am.  Nat.,  v.  20,  pp.  1226, 1227.) 

PecuUariti^  of  Ctecilian».—-The  life  history  of  the  singular  worm-like 
Amphitrans,  represeating  the  order  Qymnophiona  and  the  fomily  G«b- 
cibiidEB,  is  still  imperfectly  known.  Some  characteristics  have  been  de- 
scribed recently  by  the  brothers  P.  B.  and  C.  F.  Sarason.  In  an  advanced 
stage,  sliortly  before  batching,  the  embryo  is  provided  with  very  long 
blood  red  external  gill  filaments,  and  has  also  a  distinct  tail,  with  a  strong 
fin.  The  gill  filaments  are  shed  previous  to  batching,  after  which  the 
young  Cfficilians  make  their  way  to  a  neighboring  stream,  in  which  they 
breathe  by  means  of  gill  slits.  After  they  leave  the  water  their  gill  slits 
close  np,  «id  they  breathe  by  lungs.  There  is  a  fourth  gill  arch  from 
which  the  pulmonary  artery  is  given  off.  The  spermatozoon  has  a  spiral 
filament.  The  last  two  facts  tend  to  show  that  the  Gfecilians  were  nearer 
to  the  Modela  than  to  the  Annra,  as  is  indeed  amply  shown  to  be  the 
case  by  structural  char»ct«ristic8  generally.  It  seems  that  there  is  a 
difference  in  reproduction  manifested  in  closely  related  genera,  for  some 
species  are  oviparous  while  others  are  viviparous. 

Beptileg. 

The  classification  of  the  Lizards. — A  very  importent  and  much  needed 
work  has  been  in  progress  of  pnblicatiou  daring  the  past  year  in  the 
arrangement  and  description  of  the  species  of  living  lizards.  Two  vol- 
ames  of  the  projected  three  of  the  "Catalogue  of  Lizards  in  the  British 
Museum"  have  already  appeared,  in  which  all  the  species  known  are  de- 
scribed and  a  number  illustrated.  The  species  have  been  thoroughly 
revised  from  a  systematic  standpoint  and  grouped  into  natural  genera 
»nd  families.  The  classification  is  mostly  based  upon  such  characters  as 
were  made  use  of  by  Professor  Cope  about  twenty  years  ago,  but  which 
bave  not  received  dae  consideration  from  later  writers.     Professor 
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Cope'e  work  npon  the  groap  is  indeed  the  only  contribatioQ  to  the  taxm- 
omy  of  the  lizards  that  is  esteemed  of  special  value  by  the  aathor  of  tibe 
new  cfttalogae.  That  author  is  the  well-known  herpetotogist  in  diarge 
of  the  reptiles  of  the  British  Mnsenm,  Mr.  George  Alfred  Boalenger. 
Mr.  Boalenger,  however,  by  no  means  follows  Professor  Cope  thronghont, 
bat  has  his  own  well  copsidered  views  ae  to  the  valne  of  the  characters 
first  brought  prominently  forward  by  Professor  Cope.  He  accepts  the 
order  of  Lacertians  with  the  limit  generally  accredited  to  it  of  late  years, 
and  thus  excludes  the  SpbenontidsB  or  Hatteriidie.  The  order  is  sab- 
divided  into  two  sab-orders :  (1 )  the  Lacertilia  vera ;  (2)  the  Bhipto- 
glossa.  The  several  sub-orders  into  which  the  former  have  been  distn- 
tegrated  by  Professor  Cope  are  not  recognized  and  even  the  fiuniliee 
have  in  some  cases  been  separated,  by  the  intervention  of  groaps  adopted 
by  Professor  Cope.  Twenty-one  families  of  the  order  are  adopted  by 
Ur.  Boalenger,  and  it  is  interesting  to  note  that  three  of  these  were  en- 
tirely nnknown  to  Dum^ril  and  Bibron  when,  in  1836  to  1839,  tliey  pab. 
lisbed  those  volumes  of  their  great  work  devoted  to  the  order. 

The  following  tabular  synopsis  of  the  characters  most  made  ose  of 
by  Mr.  Boulenger  will  give  an  idea  of  the  range  of  variation  and  system- 
atic values  of  tbe  various  characters.  The  external  form  is  found  to 
be  not  only  of  very  little  use,  in  many  cases,  in  the  determination  of  the 
relations  of  the  types,  but  sometimes  it  is  very  illusive  indeed. 

The  characters  utilized  for  the  diagnosis  of  tbe  various  familiee  arb 
almost  exclusively  derived  from  the  skeleton  and  teeth,  and  especially 
from  the  cousideratiou  of  the  following  elements : 

1.  Tbe  development  or  non-development  of  a  post-fi-ontal  arch  (Pos^r.). 

2.  The  development  or  non-development  of  a  post-orbital  arch  (Poat- 
orb.). 

3.  Tbe  development  or  otherwise  of  a  supra-temporal  roof  (St^rat. 
roof]. 

i.  The  existence  or  absence  of  a  colnmella  orani  {Col,  or.). 

5.  The  development  or  non-development  of  an  inter-orbital  septum 
(/.O...). 

6.  The  number  of  parietal  bones,  i.  e.,  whether  paired  or  single  (Par.). 

7.  The  number  of  frontal  bones,  whether  double  or  coalesced  {Fr.). 

8.  The  number  of  nasal  bones,  t.  e.,  whether  two  or  one  (Jl/osais). 

9.  The  number  of  pre-manllary  bones,  i.  e.,  whether  one  or  two  pairs 
(P.  max.). 

10.  The  number  of  elements  in  each  ramus  of  the  lower  jaw  or  man- 
dible, i.  c,  whether  four  or  five  (Mand.). 

The  teeth,  especially  whether  implanted  along  the  edge  of  tbe  jaws 
(acrodent)  or  on  the  inner  slope  (pleurodent)  {Teeth). 

12.  The  development  of  inter-clavicles, ».  e.,  whether  "  dilated**  and 
"loop shaped  proximally,"  or  whether  "not  dilated  proximally  "  and 
craeiform  (X).  Of  course  in  forms  whose  fore  limbs  are  absent  or  veiy 
mnoh  reduced,  the  iuter-clavicles  are  wanting. 
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Throwing  these  characterB  into  diagDOStic  forms,  economy  of  words 
and  a  better  idea  of  the  generality  of  characters  may  be  obtained  by 
recognizing  a  category  called  saper-family.  Under  snch  headings  those 
forms  which  exhibit  exceptional  characters  may  be  segregated  from  the 
great  mass. 

The  varions  families  recognized  by  Dr.  Boalenger  may  be  found 
gronped  as  follows : 

Geckonoidea. — Eriglossate  sanriana  with  the  vertebrae  bi-concave,  a 
clarical  dilated,  and  loop-shaped  proximally,  and  post- frontal  and  post- 
orfoital  osseos  arches  nndereloped. 

(QecleonidtE.) — The  only  G«ckouoidea  known  having  the  parietal  bones 
doable. 

Evblepharoidea. — Eriglossate  eaarians  with  concavo-convex  vert«bree, 
clavicle  dilated  and  loop-shaped  prozimally,  and  no  post-orbitAl  or  post- 
frontal  squamosal  arches, 

( Ettblepkarida.) — The  only  known  Enblepharoidea  simnlatiog  in 
external  appearance  the  Geckonidse,  bat  distingnished  by  the  coalescence 
of  the  parietals  into  a  single  bone,  as  well  as  by  the  concavo-convex  ver- 
tebrse. 

Z/roplatoidea. — Eriglossate  sanriaos  with  bi-concave  vertebroe,  clavi- 
cles not  dilated  proximally,  and  without  post-orbital  or  post-fronto 
sqaamosal  bony  arches. 

( ZTroplatida.) — The  only  known  TTroplatoidea  having  two  parietal 
bones  and  a  minute  inter-clavicle. 

PygopoAoidea. — Eriglossate  sauriana  with  concaro-conv 
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(2>u(i(B.)^Lacertoidea  with  the  enpra-tempoial  fossa  not  roofed  over 
«id  the  parietala  nuited  into  ODe,  and  without  osteo-dermal  plates. 

{LaeertidcB.) — Lacertoidea  with  the  snpra-temporal  foaaa  roofed  over; 
Qte  parietal  boaea  nnited ;  the  premaxillaries  simple,  single,  and  vithoat 
osteD-dermal  plates. 

{Otrrhogavrida.) — Lacertoidea  with  the  sopra-temporal  fossa  roofed 
over;  parietal  bones  united;  premaxUlaiies  single,  and  with  osteo-der- 
mal plates,  each  provided  with  a  regular  system  of  tabalea  (or  trans- 
verse ones  anastomosing  with  loagitadioal  ones). 

(Soinaida.) — Lacertoidea  with  the  sapra-temporal  fossa  roofed  over; 
the  parletals  joined,  and  with  osteo-dennal  plates,  as  in  the  Oerrhosan- 
rids. 

An^ijftropoid«a. — Eriglossate  sanrians  with  the  vert«bnB  concavo-con- 
vex; Uie  <^viclee  not  dilated  prozimally,  and  witboat  post-fronto 
sqnamoeal  or  post-orbital  arches. 

(Aneljftropida.) — Anelytropoides  with  the  premaadllaries  single,  and 
withoat  osteo-dermal  plates. 

Dowftt/wl  Buper-famUy.  [Dibamidce.) — Anelytropoidea,  with  the  pro- 
maxillariee  doable  and  without  osteo-dermal  plates. 

All  the  preceding  twenty  families  are  combined  in  the  snborder  "  La- 
certilia  vera"  (which  may  be  better  called  Eriglossa),  and  are  distin- 
guished by  the  "  nasal  bones  entering  the  border  of  the  nasal  apertores; 
pterygoid  in  contact  with  the  qaadrate;  clavicle  present  whenever  tiie 
limlw  are  developed  [and  the]  tongne  flattened." 

The  only  remaining  gronp  or  family  of  the  order  is  that  of  the  Oka- 
witgleontida,  which  represents  alone  the  eaborder  "  Bbiptogiossa,"  dis- 
tzngoished  by  the  "  nasal  bones  not  boaudingtbe  nasal  apertores,  ptery- 
^id  not  reaching  qaadrate;  clavicle  absent;  limbs  well  developed,  [and] 
tongne  vermiform  [and]  prctjeotile." 

The  geographical  diatributton  oflAnarSa. — Mach  difference  is  exhibited 
by  the  associations  of  diverse  animal  groapa  in  faanal  u^as.  If,  for 
example,  we  compare  the  distribatioa  of  fishes  and  birds,  it  will  be 
fonod  that  the  m^jor  groapa  into  which  they  are  combined  are  very  dif- 
ferent. The  birds  have  accommodated  themselves  (to  a  large  extent)  to 
the  present  lay  of  the  Ifuids,  while  the  flubes  are  distributed  in  snch  a 
manner  as  to  convey  the  impression  that  the  distribation  haa  been  de- 
termined by  previoDS  geological  conditions  and  relations  of  the  conti- 
nents. Dr.  O.  A.  Bouleuger  has  recently  given  the  outlines  of  the 
geographical  dtstribntioa  of  the  Lacertilians,  or  lizards,  and  has  called 
attention  to  the  very  great  difference  between  their  distribution  and 
that  of  other  groups  of  reptiles,  as  well  as  that  of  the  Batrachiaos  or 
Amphibians.  "  If,"  says  Dr.  Boalenger, "  we  attempt  to  divide  the  globe 
as  to  its  Batrachian  fauna,  two  primary  divisions  present  themselves, 
Ti2.  a  nortberp  zone,  comprising  the  Psltearctic  and  Nearctic  regious, 
and  an  equatorial  southern  zone;  but  for  lizards  we  liave  to  draw  n 
H.  Jlis,  Ifj fti  -  I 
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line  from  pole  to  pole,  fonniiig  tbe  Old  World  and  Anstralia  od  the  one 
hand,  and  America  on  the  other,  ioto  primarj  diTisions."  The  fomilies 
of  lizards  recognized  by  him  aie  thrown  into  two  great  groups, — (A) 
"small  families  having  a  narrow  range,"  and  (B)  "  lai^  and  maoh  more 
widely  distributed  families."  Ten  belong  to  one  of  these  groaps  and 
eight  to  the  other,  dtstribated  aa  follows: 

A.  Dioplttidie,  Madagascar.  ooonpies  Central  America  and  the 
Pygopodldfs,  AQstralia.  West  Indies,  spreading  to  Vorth  and 
XenoMoridffi,  Central  AnMriea.  Soatb  Amerioa.  Oi>KgeBiiM[J»fmii) 
Zonnridie,  SoQth  Africa  and  Madagaa-  in  Europe  aod  tbe  Heditenaaeaa 

car.  district,  another  (Pimdoput)  npie- 

Aniellidie,  Caltfbmis.  sented  by  one  species  in  tbe  Medi- 

Helerdermatidw,  Mexico.  terranean  district   and  one  in   tiw 

XantQsiidEB,  California,  Central  Amer-  Khaaia  Hilk. 

ioa,  and  Cnba.  Taranids.    Africa  (ezolnding   Mada- 

Gerrboaauridffi,  Africa  and  Madagaa-  gaecar),  Oriential  region   to    Aaia 

car.  Minor,  Aostralia. 

Anelytiopidffi,  Africa.  Teiidn.    America. 

Dibanidie,  New  Gninea.  AmphisbieDidffi.      Tropical    and   sab- 

B.  Agamids.     Most   abnndanti;  repre-  tropical  America  (exclndiog  Uada- 

sented  in  tbe  East  Indies,  leas  to  in  gascar),  and  the  Meditensnean  re- 

Anstralia,  stil)  less  in  Africa  and  ,  gion. 

Asia  north  of  the  Himalayas;  ab-  Lacertidn.    Africa  (esoindlng  Hada- 

seat  from  Madagascar  and  New  Zea-  gascar),  Enrope,  Asia;   faw  in  the 

land.                              •  East  Indies. 

Ignaaidfe.    America.    Two  genera  in  ChameleantidK.    Africa  (most  aban- 

Madagascar,  and  another  in  the  Fiji  dant  in  Madagaaeai) ;   one  apeoies, 

IslaDds,  identical  with  a  North  Afrioao,  «s- 

Anguidie.      The  bnlk  of  this  family  tending  to  India  and  Ceylon. 

As  will  be  thas  seen,  the  fomilies  eonmerated  are  dispersed  moob  in 
the  same  way  as  the  birds,  and  in  accord  with  the  geographical  divisioD 
of  the  coDtinents  into  the  Old  World  and  tbe  I^ew'  World,  or,  as  they  are 
termed  by  Mr.  Bonlenger,  the  "paleeogean  and  neogean  realms."  Ao- 
carding  to  Mr.  Bonlenger,  "  the  latter  is  characterized  by  the  preseooe 
of  the  Igaanidee,  Teiidffi,  and  abundance  of  Auguidte ;  the  former  by  Aga- 
midie,  Varauidse,  LacertidEe,  and  Cbamffileontidie.  This  division  is  tlie 
more  natnral,  as  we  find  in  both  realms,  within  their  respective  Guni- 
lies,  a  repetition  of  tbe  same  forms  having  adapted  themselves  to  simQar 
conditiona  Few  more  striking  examples  of  parallel  series  of  forms  can 
bd  fonnd  than  tbe  fiiniilies  Agamidte  and  Ignauidte,  or  the  Laoertids 
and  Teiidfe.  Snch  parallel  series  occur  in  ahuost  every  divimon  of  the 
animal  kingdom  ;  among  tbe  Batracbia  we  have  the  Arcifera  and  the 
Firmiaternia}  among  the  Chelonia,  the  Cryptodira  and  tbe  Fleorodira; 
and  there  can  be  no  doubt  that  tbe  iudications  ftimisbed  by  the  range 
of  such  analogous  large  groups  are  of  tbe  greatest  importance  in  tracing 
tbe  relationships  of  the  fannas  of  the  varioas  parts  of  the  world." 

It  also  ap]>ears,  on  proceeding  to  further  subdivision,  that  '^the 
Ktliiopiau  uml  Oriental  or  Indian  regions,  which  in  their  Batraohiana 
are  so  closely  related,  have  little  in  common  as,  regards  licaids ;  whilst. 


y,  CoOt^lc 


OQ  tbe  coBtrai7,  the  Oriental  and  AnBtraUau,  (so  widely  difflereDt  iii 
their  BatrachiaoB,)  are  extremely  similar.  We  And  also  that  the  Palie- 
arctic  or  Enropeeo-Asiatic,  (the  Batraobian  faniia  of  which  is  so  veil 
characterized,  aod  vrithoat  any  affinity  whatever  to  the  Ethiopian))  bears 
the  closest  resemblance  to  the  latter  region,  differing  only  in  the  ab- 
sence of  TariooB  types  which  doorish  in  the  tropical  aod  sab-tropicat 
zones." 

In  fine,  according  to  Mr.  Boalenger,  "  we  arrive  at  the  conolnsion 
that  the  zoo-geographical  regions  generally  in  ose,  and  especially  their 
degree  of  relationship  to  one  another,  receive  littJe  sopport  from  the 
stndy  of  the  distribation  of  the  Uzards ;  that  the  distribntion  in  zones, 
which  is  so  satisfactorily  shown  by  the  Batrachians  and  the  &esb-water 
fishes,  Is  contrary  to  the  plainest  evidence  as  regards  lizards,  which  at 
the  present  time  range  more  according  to  longitude ;  that  the  two  great 
divisions  originally  proposed  by  Mr.  Sclater,  and  derived  from  the  study 
of  passerine  birds,  hold  good ;  and  that  if  a  division  of  the  world  had  to 
be  framed  according  to  the  lizard  faniias,  the  primary  divisions  would 
be  the  following: 

"I.  PaUeogean  realm. — Two  regions:  1.  Occidental  { =Pal8Barotic  re- 
gion, excluding  the  Manchurian  sabregion  +  Ethiopian  region  of  Wal- 
lace); 2.  Oriental  (=Oriental  +  Australian  regions  of  Wallace). 

"II.  Neogean  realm. — Nearctic  +  Neotropical  regions." 

The  faunawbicb  especially  Interests  Americans — that  of  the  Neogean 
realm — may  be  briefly  considered  in  the  words  of  Mr.  Boulenger.  That 
fanna  is  "  very  oniform  as  regards  groups  of  higher  rank,  and  the  changes 
frova  the  center  towards  the  north  and  south  are  very  gradual.  And 
it  is  noteworthy  that  the  Central  American  t'anna  (of  which  the  Sorth 
American  is  but  an  ofibhoot)  presents  a  greater  variety  of  types  than  the 
8onth  American ;  thus  it  possesses  representatives  of  every  one  of  the 
eleven  Ibmilies  which  occur  in  the  realm,  viz:  Geckonidse,  Eablepha, 
ridffi,  Iguanidse,  Xenosanridse,  Angnidffi,  Auiellidse,  Helodermatidse, 
Xantasiidse,  TeiidEB,  Amphisbieoidie,  and  Scincidw ;  whereas  South 
America  lacks  the  small  groups  Eublepbaridte,  Xenosaoridse,  Aniel- 
hdffi,  HelodermatidsB,  and  Xantusiidfe.  As  the  greater  abundance  aud 
variety  of  forms  of  the  Angnidte  occnrs  in  the  northern  half  and  the 
West  Indies,  and  the  reverse  is  the  case  as  regards  the  Teiidse  (espe- 
cially with  reference  to  variety  of  genera)  and  the  Amphisbaanidaa,  we 
may  safely  draw  the  boundary  Kne  between  two  regions  or  sub-regions, 
as  it  may  be  thought  fit  to  term  them,  at  the  Isthmus  of  Panama,  the 
^'est  Indies  being  comprised  with  the  northern  region.  Lizards  range 
only  as  far  north  as  British  Columbia  (Oerrhonotus  cwruleue),  MiuneHOta 
(Sumeces  septtntrionalis),  aud  Massachusetts  {Eumecea  faaciatua)^  whilst 
tbey  have  penetrated  to  the  straits  of  Magellan  {LioUBtmu  magallen- 
MUM)."— (Ann.  <fe  Mag.  Nat.  Hist.  (5),  v.  16,  pp.  77-85.) 

The  contrast  offered  by  the  lizaida  to  the  fishes  is  marked,  but  not  in 
tbe  manner  indicated  by  Dr.  Bouleuger.    The  fresh-water  fishes  are  not 
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diBtribnted  "  in  zones,"  but  io  quite  a  peculiar  manner,  altboagh  bo  oom- 
plicsted  as  to  have  given  rise  to  the  different  interpretations  of  facts, 
of  which  Mr.  Boulenger'a  (originating  with  Dr.  Giinther)  is  one  expres- 
sion. The  regions  of  Sclater  and  Wallace,  so  far  as  the  fishes  are  con- 
cerned, are  rather  grouped  as  follows: 

I.  Cmogcean  hemisphere. — Three  regions:  1,  Nearotic;  2,  Palaaretic; 
3.  OrientaL 

II.  Eogtam  hemitphere. — Three  regions:  1.  Ethiopian;  2.  Neotropioai^ 
3.  A*utralian. 

Biped  progression  in  a  lizard. 

A  singalar  lizard  of  the  family  of  the  Agamids,  having  a  frill-like  de- 
velopment of  the  integument  on  each  side  of  the  head  and  neck  confla- 
ent  below,  is  found  in  N^orthern  and  Western  Australia.  It  has  a  com- 
pressed body  and  a  roundish  tail,  forming  about  two-thirds  of  the  entJre 
length,  which  amounts  to  between  two  and  tbree  feet.  Ite  name  is 
Chlamydosanms  Eingii,  or  the  fringed  lizard. 

It  seems,  from  observation  by  Mr.  Charles  W.  De  Vis,  that  thisUsard 
is  capable,  to  a  limited  extent,  of  a  biped  method  of  locomotion.  On  two 
occasions  individuals  were  observed  to  adopt  this  method  of  progression, 
"trotting  out  briskly"  on  the  bind  limbs  and  with  tbe"fore  paws  hang- 
ing down,"  so  as  to  give  the  idea  of  affectation  to  the  observer.  The 
"  vertebral  line  to  the  very  snout "  was  "  stiffened  at  an  angle  of  60 
degrees;"  the  animal  at  length  halted  abruptly,  erected  its  frill,  and  at 
the  same  moment  tomed  its  head  inqntringly  from  side  to  side;  then 
trotted  on  again  for  20  yards  or  so,  and,  repeating  its  attitude  of  atten- 
tion, Goutinned  in  this  course  until  it  reached  a  tree  it  was  making  for; 
when  this  was  reached  it  darted  up  the  trunk  and  cluug  there  immov- 
able for  a  long  time,  or,  in  the  words  of  Mr.  De  Vis,  "  for  more  hours  " 
than  his  "  leisure  could  afford  for  observation."  The  listening  attitode 
was  "so  real,  or  at  least  so  realistic,"  that  it  ap[>eared  to  Mr.  De  Vis 
that  "  one  function  of  the  hood  might  be  that  of  conducting  soaod  to 
the  tiympanam,  an  ofQce  apparently  aided  by  the  channels  formed  by 
its  converging  folds,  and  that  if  It  were  so  it  might  be  furnished  with 
special  muscles."  Another  subject  of  inquiry  suggested  by  the  animal 
was  the  muscular  furniture  and  other  modifications  of  structure  exhib- 
ited by  the  hind  limbs.  An  investigation  of  the  myology  was  therefore 
instituted.  The  result  of  this  investigation  was,  on  the  whole,  "  some- 
what disappointing"  to  Mr.  De  Vis. 

The  frilt  was  found  to  be  "  served  by  special,  though  feeble,  mosclea, 
as  well  as  by  a  large  extension  of  the  functions  of  some  ordinary  onea.* 
The  mnscles  "  specialized  for  the  purpose  of  assisting  in  the  elevatkin 
and  depression  of  the  hood  do  not  of  themselves  indicate  very  clearly 
that  the  appendage  is  in  a  strict  sense  an  anditory  conch.  But  since 
they  certainly  forbid  the  ides,  generated  by  the  presence  of  the  cartilage 
and  by  the  observed  actions  of  tbe  animal,  that  the  hood  may  serve  to 


:dbvGoOg[c 


ZOOLOOY.  805 

arrest  sonnd  and  direct  it  towaixl  tfao  ear,  we  may,  if  we  can  overoome 
oar  disincIinatioD  to  attribnte  an  anricle  to  a  reptile,  recognize  this  as 
part  of  its  office,  withoDt  prejadice  to  its  snpposed  use  as  an  engioe  of 
terror  to  assailanta." 

The  modifications  of  the  hiud  limbs  were  not  as  great  as  might  be 
naturally  snpposed,  although  Mr.  De  Vis  tboaght  that  he  might  "fairly 
be  allowed  an  expression  of  sorpriBc  on  finding  that  the  semi-erect  at- 
titude and  plantigrade  gait  of  the  creature  are  not  facilitated  by  any 
additions  or  modiflcatious  in  the  hind  quarters  and  limbs."  No  essen- 
tial differences  from  ordinary  lizards  are  apparent.  "  The  possibility  of 
raisiDg  the  body  on  the  legs  is  rather  permitted  by  circnmetances  gen- 
erally favorable  than  bronglit  about  by  direct  means.  It  is  in  the  com- 
parative shortness  and  lightness  of  the  head  and  anterior  part  of  the 
trunk;  the  length  without  undue  weakness  of  the  hind  limb;  above  all," 
as  it  appeared  to  Mr.  De  Via,  "  the  imperfect  isolation  of  the  several 
muscles,  which  enables  them  to  act  in  certain  directions  with  combined 
strength,  that  we  must  find  au  explanation  of  the  power  possessed  by 
this  lizard  of  simulating  the  gait  of  a  corsorial  bird."  {Proo.  Lirm.  800. 
y.  8.  Walei,  V.  8,  pp.  300-320.) 

Birdt. 

Important  eoUectiona  in  the  BritM  Mmeum. — Two  extremely  impor- 
tant and  rich  collections  of  bird-skins  have  been  given  to  the  British 
Museum  by  their  owners;  one  especially  devoted  to  American  species, 
and  the  other  to  Indian  forms. 

The  American  collection  was  the  result  of  collections  during  a  number 
of  years  bj'  Messrs.  Osbert  Salvin  and  Frederick  Du  Cane  Godman,  of 
IJoudon,  and  contained  "  upwards  of  20,000  specimens."  Many  types  of 
formerly  "new  species"  are  in  the  collection,  and  numerous  memoirs,  aa 
well  as  the  ornithological  portion  of  the  "  Biologia  Central!- Americana," 
have  been  based  on  its  contents,  and,  indeed,  the  specimens  belonging 
to  the  families  not  yet  studied  for  the  latter  work  are  reserved  by  the 
anthers  till  their  examinations  shall  be  finished.  There  is  said  to  be 
'*a  stipulation  in  the  terms  of  gift  that  any  specimen  required  by  the 
donors  may  be  removed  on  loan  from  the  museum  during  the  lifetime 
of  the  donors  or  the  survivor  of  them,"    (i^Wf  (5,)  v.  3,  p.  2:'t6.) 

The  Indian  collection  is  due  to  the  unsparing  efi'oris  and  expenditures 
of  Mr.  Allen  O.  Home,  au  Indian  government  officer,  and  contained  not 
leaa  than  '*  63,000  birds,"  besides  "  18,500  eggs  "  and  "  500  nests."  The 
anm  of  £300  was  appropriated  by  the  English  Oovemment  for  "pack' 
JDg  and  transmitting  from  Simla  to  England  a  part  of  Mr.  Hume's  coL 
lection  of  Indian  birds,  presented  by  him  to  the  trustees"  of  the  mus 
Mr.  B.  B.  Sbarpe,  the  curator  of  the  ornithological  section  of  the  mn- 
senm,  "started  for  Simla  the  end  of  April  to  superintend  the  packing  ol 
the  collection,"  and  was  absent  several  months.  Mr.  Sharpe  has  good 
leasoD  for  thinking  that  "it  is  not  too  much  to  affirm  that  such  a  private 
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collection  as  Mr.  Hume's  is  not  likely  to  be  formed  ngaiii,  ft>r  itisdoabt 
fal  it'8Dch  a  combination  of  geninsfor  organization  with  energy  for  tbe 
completion  of  so  great  a  scheme,  and  the  scientific  knowledge  requisite 
for  its  proper  development,  will  again  be  combined  in  a  single  indi- 
vidual." 

The  ornithological  department  of  tbe  British  Mnseom,  previously 
ahead  of  all  competitors,  has,  by  these  acquisitions,  become  incompar- 
ably richer.    (Ibis  (5),  v.  3,  pp.  236,  334, 335,  456-463.) 

Nesting  of  a  Woodpecker. — Interesting  observations  have  been  made 
on  tlie  nesting  of  tbe  brown  woodpecker,  scientiflciilly  knowu  as  Microp 
ternus  phaeoceps,  by^Mr.  Obarles  Bingham^  deputy  conservator  of  tbe 
forests  of  British  Burmah.  While  passing  through  the  Meplay  forest  re- 
serve, he  startled  a  woodpecker  from  a  small  pyingado  tree  (Xylia  dolah- 
riformia).  Looking  up  into  the  branches,  be  saw  "  a  large  ants'  nest,  in 
the  center  of  which  appeared  a  circular  hole  so  exactly  like  tbe  tar- 
ings made  by  woodpeckers  onlinarily  in  tbe  trunks  of  trees,"  that  he 
sent  up  a  Karen  tmy,  who  was  with  him,  "  to  ascertain  whetber  it  was 
possible  tbe  Micropternus  bad  been  boring  into  the  ant«'  nest,"  as  be 
"bad  beard  was  the  bird's  curious  habit.  The  ants' nest  was  only  atioat 
10  feet  above  the  ground,  placed  in  a  fork  of  tbe  pyingado,  two  small 
brancbesof  which  passed  clean  through  it.  Climbing  up,  patting  iu  his 
fingers  and  then  a  twig,"  the  boy  "  announced  that  there  were  two 
eggs."  Leaving  the  nest  alone  for  the  time  being,  in  the  evening  Mr. 
Bingham  returned  by  the  same  route,  and  he  was  "  able,  not  only  to  cut 
off  and  carry  into  camp  the  whole  nest  as  it  was,"  but  he  "  managed  to 
secure  also  the  ben  bii-d  as  she  flew  from  the  eggs."  Arrived  at  camp, 
he  "got  the  two  eggs  out,  and  then  very  carefully  made  a  cross-section 
through  tbe  auts'  nest  so  as  to  divide  the  boring  made  by  tbe  wood- 
pecker longitudinally."  The  ants' nest  was  "a  large,  spherical,  solid 
mass  of  leaves  and  clay,  the  leaves  outside  being  arranged  one  over  the 
other  something  like  the  tiles  on  the  roof  of  a  bouse,  but  riddled  iu  many 
places  with  the  entrance  tunnels  matle  by  the  ant,  a  small  black  and  red 
species  of  Myrmica."  '^  Very  few  of  the  ants  remained  iu  tbe  nest,  and 
the  few  that  were  about  seemed  agitated  and  stung  virulently.  Prob- 
ably the  mass  of  them  had  been  driven  off  or  eaten  by  tbe  woodpeckers- 
The  tunnel  the  latter  had  made  was  about  two  inches  in  diameter  nod 
four  inches  long,  bored  horizontally  in,  and  ending  iu  an  irregnlar- 
shaped  egg-chamber  about  ten  and  a  half  inches  in  cross-diameter,  bat 
narrowed  by  the  branch  of  pyingado,  which  pierced  tbe  nest  throngb 
and  through  and  crossed  the  egg-chamber  diagonally.  The  bottom  of 
this  chamber  alone  was  smooth,  but  there  was  no  lining,  and  the  two 
translucentwhiteeggs  of  the  woodpecker  had  rested  on  the  bare  boards, 
so  to  speak,  of  the  ants'  house.  In  the  excavations  made  by  tbe  anti« 
themselves  there  were  neither  eggs,  larva;,  nor  pupte;  probably  thecw.  all 
had  been  removed  when  tbe  woodpeckers  invaded  tbe  nest."  (2fatmre, 
VOL  32,  pp.  62, 53.)  ,-,  . 
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The  teleology  of  the  plumage  ofthemale  Birds-o/-Paradtee. — The  natural 
inference  in  tbe  present  state  of  bioloirical  science  in  explanation  of  the 
sportiTe  plumage  of  the  male  birds-of-paradise  would  be  that  it  was  for 
the  attraction  of  the  females.  Little  has  been  known  however  of  the 
faabitB  of  even  the  comparatively  common  species.  Two  EngUsh  gen- 
tlemen, Messrs.  Chalmers  and  Wyatt,  while  travelling  in  New  Guinea, 
observed  somespecies,  and  have  recorded  a  meetingof  males  and  females 
of  one  of  the  species  which  ia  of  interest  in  this  connection.  Their  ac- 
■     connt  is  here  reproduced  in  their  own  words : 

"  One  morning  we  had  camped  on  a  spur  of  the  Owen  Stanley  Range, 
and  being  up  early,  to  enjoy  the  cool  atmosphere,  I  saw,  on  one  of  the 
clumps  of  trees  close  by,  six  birds-of-paradise,  fonr  cocks  and  two  bens. 
The  hens  were  sitting  quietly  on  a  branch,  and  the  fbur  cocks,  dressed 
in  their  very  best,  their  rnfib  of  green  and  yellow  standing  out,  giving 
them  a  large,  handsome  appearance  about  the  head  and  neck,  their 
long,  flowing  plnmes  so  arranged  that  ever;  feather  seemed  carefully 
combed  out,  and  the  long  wires  stretched  well  out  behind,  were  dancing 
in  a  circle  aronnd  them.  It  was  an  interesting  sight;  first  one,  then 
another,  woald  advance  a  little  nearer  to  a  hen,  and  she,  coqnette-like, 
would  retire  a  little,  pretending  not  to  care  for  any  advances.  A  sbot 
^as  fired,  contrary  to  my  expressed  wish ;  there  was  a  strange  commo- 
tion, and  two  of  the  cocks  flew  away ;  the  others  and  the  hens  remained. 
Soon  tbe  two  returned,  and  again  the  dance  began  and  continued  long. 
As  I  had  strictly  forbidden  any  more  shooting,  all  fear  was  gone;  and 
so,  after  a  rest,  the  males  came  a  Uttle  nearer  to  tbe  dark  brown  and 
certainly  not  pretty  hens.  Quarreling  ensued,  and  in  the  end  all  six 
birds  flew  away.  Passing  through  a  forest  at  the  back  of  the  Astro- 
labe, I  saw  several  more  engaged  as  above ;  our  approach  startled  them, 
and  away  they  flew.  Anxious  to  taste  the  flesh,  I  had  one  cooked  after 
being  skinned;  but,  although  boiled  for  several  hours,  it  was  as  tough 
as  leather,  and  the  soup  not  much  to  our  taste.  Fortunately  we  had 
other  things  for  dinner,  so  put  the  paradise  dish  aside."  (ChalmerN  and 
Wyatt's  Work  and  Adventures  in  New  Guinea;  Ibia,  (5),  v.  3,  pp.  463, 
464.) 

J^«u  Birds-of-Paradige.—the  birds-of-paradise  are  pre-eminent  among 
all  birds  for  the  excessive  and  eccentric  development  in  the  males  of 
special  feathers,  or  feathers  oa  special  parts  of  the  body,  and  tbe  great 
variation  observable,  in  otherwise  similar  forms,  as  to  the  special  feath- 
ers or  parts  in  which  such  development  is  manifested.  Almost  every 
genus  (eighteen,  genera  were  recognized  in  1877)  bas  its  own  peculiar 
system  of  hypertrophied  or  eccentric  feather  pattern.  New  Guinea'is 
the  headquarters  of  the  family,  and  of  the  thirty-four  known  up  to  1877 
few  were  found  ontwde  of  that  great  island,  and  those  few  only  in  the 
iiei|*hboring  smaller  islands  and  Australia.  During  the  past  year  six 
additional  species  were  described  from  a  collection  matle  chiefly  in  the 
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Alpine  regibn  of  southeastern  New  Ooinea,  and  two  of  these  exhibit 
phases  of  plumage  entaihng  generic  distinction.  They  have  been  de- 
ecribed  by  Messrs.  O.  Finscb  and  A.  B.  Meyer,  and  beaatifully  illns- 
trated  in  the  "Zeitschrift  lUr  die  geaammte  Oniithologi*?.'*  The  new 
epedes  of  previously  known  genera  are  Pkonygama  pvrpurcoviolaoea, 
Ifpimockiu  Meyeri,  Paradiaea  Fiiuchi,  and  JHphyllodet  Hunsteint,  whOe 
the  remaining  two  {Astrarchia  St^hanue  and  Paradiaomu  HudoJpki) 
represent  hitherto  aDknowu  genera.  The  Astrarchia  is  reUted  to  A$ 
tropia,  bnt  the  two  middle  tail  feathers  are  very  elongated  and  concave 
above,  while  the  lateral  ones  are  short.  The  Paradisomis  is  allied  tw 
ParadUea,  bnt  the  two  middle  tail-feathers  are  very  long,  narrow,  and 
spatnliform,  and  the  bill  is  higher  and  more  compressed;  the  \oag 
flank-plumes  are  especially  remarkable  for  the  blue  of  different  shades 
which  distinguish  them.    (Z.  9.  Q.,  v.  2,  pp.  36ft-39I,  pi.  15-22.) 

An  inaular  genus  of  Biria. — The  faunas  of  the  archii>ehigos  are  iu- 
terestiug  on  account  of  the  limited  distribution  of  the  resideut  spede« 
and  the  fact  that  many  of  those  species  are  peculiar  to  special  islands 
or  groups  of  neighboring  islands,  bnt  represented  by  kindred  species  iu 
other  parts  of  the  archipelago.  Such  is  the  case  with  a  genas  of  war- 
blers (Gertbiola)  almost  characteristic  of  the  West  Indies,  altbongb  sev 
era!  species  are  likewise  found  on  the  mainland  of  South  and  Middle 
America  or  in  Florida.  The  species  of  the  geuns  have  been  subjected 
to  a  revision  lately  by  Mr.  Robert  Bidgway,  and  nineteen  species  are  ad- 
mitted. Of  these  foar  species  {Certkiola  bakamensis,  C.  mexicana,  C. 
luteola,  and  C.  cMoropyga)  are  found  on  the  mainland,  two  (0.  mexicana 
and  C.  chlort^ga)  being  confined  to  the  continent,  while  of  the  others 
one  (0.  bahamensiB)  is  found  iu  Sonthern  Florida  as  well  as  the  Baha- 
mas, and  another  (C.  luteola)  occurs  in  Tobago  as  well  as  Trinidad,  Vene- 
zuela, and  Colombia.  The  other  species  are  exclusively  confined  to 
special  islands  or  groups  of  islands,  each  of  the  large  or  well  separated 
islands,  as  Cuba,  Haytl,  Porto  Bico,  Jamaica,  Martinique,  and  Barba- 
does,  having  its  special  species.    {Proc.  U.  S.  Nat.  Mua.,  v.  viii,  pp.  25-30.) 

MammaU. 

The  ancestry  0/ Mammals. — Much  difference  of  opinion  has  prevailed 
as  to  the  ancestry  of  the  mammals.  Formerly  it  waa  generally  sap- 
posed  that  they  were  derived  ft«m  sach  forms  as  the  DinoaaariaDS  or 
that  they  were  at  least  cognate  with  such  reptiles.  Later  it  was  urged 
by  Professor  Huxley  (and  the  view  has  been  accepted  with  considerable 
&vor)  that  the  ancestry  was  to  be  sought  among  the  ampbibiaoa. 
Against  both  views,  however,  there  were  various  objections,  f  rofesoor 
Oopehas  lately  been  disposed  to  consider  that  the  nearest  of  kin  were  cer- 
tain reptiles  that  lived  dnriogthe  Permian  epoch.  These  reptiles  have 
been  called  the  Tberomorpha  and  are  characterized  in  that  the  qaadrate 
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boDe  iB  fixed  uaH  the  ribs  are  two-beaded ;  the  pre-coracoid  bone  is 
present  and  the  coracoid  bone  is  of  reduced  size  and  is  free  at  the  ez- 
tremity ;  the  vertebral  centra  are  deeply  biconcave,  and  the  pubis  is 
entirely  anterior  tatbe  ischium,  and  is  united  with  it  withont  interven- 
ing obturator  foramen.  The  order  thus  distinguished  has  been  mostly 
studied  in  remains  found  in  the  Permian  deposits  of  Texas,  but  like 
forms  have  been  found  at  the  Ospe  of  Uood  Hope  as  well  as  In  Per- 
mian deposits  in  Europe.  Some  of  the  representatives  were  Qf  the  order 
long  ago  exhumed  in  Gape  Golouy  and  were  described  by  Professor 
Owen  under  the  name  Therodontia.  The  great  English  natnralist 
noticed  the  similarity  in  the  teeth  as  well  as  in  the  boue  of  the  leg,  es- 
pecially of  the  anterior  leg  of  the  reptiles  to  corresponding  parts  of  mam- 
mals, but  the  full  significance  of  the  similarities  was  not  appreciated 
nntil  subjected  to  examination  by  Professor  Cope.  Professor  Cope  di- 
vides the  theromorphous  reptiles  into  two*  divisions :  first,  the  Anomo- 
dontia,  where  there  are  several  sacral  veriebne,  aod  the  vertebrse  are 
not  notochordal ;  and  Becond,  the  Pelycosauria,  where  the  vertebrse  are 
notocbordal,  and  there  are  only  two  or  three  sacral  vertebne.  It  is  the 
latter  suborder  that  is  most  noteworthy.  Its  species  are  so  far  only 
bnowB  from  beds  of  the  Permiau  epoch.  They  were  moreover  the  only 
known  reptiles  of  that  epoch,  for  it  is  not  nntil  the  following  or  Triaseic 
period  that  the  orders  which  characterize  Mesozoic  time  made  their  ap- 


Professor  Cope  has  given  details  on  the  "structure  of  the  colnmella 
auris  in  Clepsydrops  leptoupbalas,"  on  the  '-structure  of  the  quadrate 
bone  in  the  genus  Clepsydrops,''  and  on  "  the  articulation  of  the  ribs  in 
Bmbolophorns,"  and  on  "  the  posterior  foot  in  Pelycosauria.*'  The  con- 
sideration of  the  charactenstica  revealed  by  this  examination  has  led 
Professor  Cope  to  the  following  conclusions : 

(1)  "  Tbe  relations  aad  number  of  the  bones  of  the  posterior  foot  nre 
those  of  the  Mammalia  much  more  than  those  of  the  Beptitia." 

(2)  **  The  relations  of  the  astragalus  and  calcaneum  to  each  other  are 
as  in  tbe  Mouotreme  Platypus  auatinus,"  or  rather  Omitborhyucluis 
auatinus. 

{3)  "  The  articalation  of  the  fibula  with  both  calcanenm  and  astragii- 
luB  is  as  in  tiie  Mouotreme  order  of  mammals." 

(4)  "The  separate  articalation  of  the  anterior  part  of  the  astragalus 
with  the  tibia  is  as  in  tbe  same  order." 

(5)  "  The  presence  of  a  facet  for  an  articulation  of  a  spur  is  as  in  tho 
same  order." 

(U)  "  The  posterior-exterior  direction  of  the  digits  is  as  in  the  known 
species  of  the  Monotremata." 

Professor  Cope  concludes  from  tliiw  survey  that  there  are  good  "  rea- 
sons for  believing  that  the  nmmmulia  are  the  desi^eudauts  of  the  Pely- 
coeaaria."    (Froc.  Am.  Assoc.  Adc.  So.,  v.  3:t,  pp.  4il-4S2.) 
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The  temperature  o/tke  body  in  Monotremei. — Tbe  mean  temperature  of 
the  body  of  mainmalB  is  bat  little  under  or  over  lOQo  F. :— according  to 
Dr.  John  Davies'  observations  on  thirty-one  different  species,  101°  lO* 
F.  The  correspoDding  temperature  has  been  measured  by  Baron  M. 
Miclucbo  Maclay,  in  two  species  of  Mouotremes  of  Anstralia,  and  it  a|h 
pears  that  it  is  macb  lower  than  in  most  other  mammals,  an  ioteresting 
fact  in  connection  with  tbe  relation  of  tbe  forms  to  the  amphibians  and 
reptiles. 

A  thermometer  inserted  in  the  cloaca  of  the  dnek-mole  or  Omitko- 
MyncAiwparadtwtMandallowedtoremaintbereforfiTeminntes  indicated 
a  temperature  of  70=^  3'  F.,  the  temperature  of  the  air  being  at  the  same 
time  730  (C  F.,  and  the  water  of  tbe  tub  in  which  it  had  been  placed  at 
750  8/  F. 

The  Spiny  ant-eater,  or  Tachyglosgua  aeuUatut,  showed  a  somewhat 
higher  temperature,  a  thermometer,  also  introduced  into  the  cloaca, 
denoting  a  temperature  of  82°  4'  F.  Baron  Maclay,  believiug  that  the 
large  opening  of  the  cloaca  bad  interfered  with  the  correctness  of  tbe  ob- 
servations in  the  case  of  the  first  observations,  made  a  small  incision, 
)u8t  large  enough  to  introduce  the  oblong  bulb  of  tbe  thermometer  into 
tbe  cavity  of  the  abdomen,  aud  tbe  thermometer  was  left  in  over  ten 
minutes.  The  scale  indicated  a  temperature  of  86<3  F.  (Proc.  Xtsm. 
aoc.  N.  8.  Wales,  v.  8,  part  4.) 

A  new)  Porpoise. — Tbe  species  of  the  genus  PhoceBua,  in  which  are  in- 
cluded the  typical  porpoises  (perhaps  better  buown  to  many  aa  the  pnff- 
>i>g  pigs  or  bay-porpoises),  are  in  some  confuaios,  it  being  doubtful 
whether  certain  variations  observed  are  of  specific  or  individaal  valne. 
However,  seven  species  have  been  quite  generally  recognized  by  cetol- 
ogists.  These  are  all  very  closely  related  and  agree  essentially  iu  the 
number  of  vertebrte.  But  a  species  has  lately  been  found  in  the  Alaskan 
waters,  and  described  by  Mr.  F.  W.  Tme  as  tbe  PkoetBtia  Dalli,  which 
differs  much  tromltsrelativeain  tbe  sum  of  the  vertebrae;  it  has  twenty- 
seven  lumbar  and  forty-nine  caudal  iu  place  of  fourteen  lumbar  and  thir- 
ty-two candal,a8  has  the  Phociena  commvnis  and  (approximately  at  least) 
the  hitherto  known  species.  In  al1,thePAocfi7nai)alIt  has  about  ninety- 
seven  or  ninety-eight  vertebra,  while  tbe  other  species  Itave  only  from 
sixty-three  to  sixty-six.  The  newly-discovered  species  exhibits  also 
striking  peculiarities  in  the  coloration  as  well  as  in  the  shape  of  the 
dorsal  flu.  The  only  specimen  that  has  been  noticed  by  naturalists 
was  6  feet  long.     {Proe.  U.  8.  2iat.  Mus.,  v,  S,  pp.  95,  pi.  2-5.) 

The  Fin-whale  Fishery  of  Norway. — At  VadS,  in  East  Flnmarken,  fin- 
whales  are  found  in  snfHcient  numbers  to  be  subjects  of  a  profitable  fish- 
ery, and  various  observations  have  been  made  on  the  habits  of  the  ani- 
mals. In  1885,  Dr.  Kobert  Collet,  a  well-known  Norwegian  natnralist, 
made  interesting  observations  upon  the  stmctnre  and  habits  of  Ba- 
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dolpbi's  whale  {B.  borealis),  which  w»s  "captnred  in  couBtderable  niim- 
bers  during  the  latter  part  of  July,  altlioitgti  the  great  blue  whale 
{B.  sibbaldii),  {generally  ho  nameroua,"  was  QOt  then  to  be  seen  along 
the  coast.  Tfai&  is  attributed  to  the  absence  of  the  Thysauopoda  in- 
ercnis,  a  small  cmataceau  ou  which  the  bine  whale  feeds.  "Bndolphi's 
whale  is  called  'e^e'  or  'cod'  whale  by  the  Xorwegians,  as  it  ap- 
pears ou  the  coast  at  the  same  tinje  as  that  fish,  bat  its  food  is 
also  a  cmstacean  of  still  smaller  species  than  that,  which  is  the  chief 
nourishment  of  its  gigantic  relative."  It  generally  visits  the  coast  of 
Ftnmark  between  May  and  Angnst,  and  Guldberg  states  that  its  aver- 
age length  is  about  K)  feet,  but  it  sometimes  reaches  a  length  of  60  feet. 
"Its  color  is  black,  and  does  not  exhibit  the  blnish  tint"  seen  in  the  B. 
inasculns,  as  well  as  B.  sibbaldii.  "The  sides  are  spotted  with  white, 
iind  the  under  parts  are  white  with  a  faint  reddish  tipge.  A  new  use 
to  which  the  whales  killed  at  Yadii  have  been  lately  put  is  tinning  their 
flesh,  which  is  said  to  be  wholesome  and  to  find  great  &vor  in  Catholic 
conntnes,  where,  being  fish  according  to  the  zoology  of  the  church,  it 
is  allowed  to  be  eaten  on  fast  days."    (Nature,  v.  32,  p.  374.) 

Tesan  Sorsea  of  the  Pliocene  epoch. — It  would  seem,  from  the  researches 
of  Professor  Cope,  that  no  less  than  five  species  of  horse-like  animals  of 
the  genns  Equns  lived  in  what  is  now  Texas  during  the  Pliocene  period, 
aud  some  of  them  appear  to  have  been  very  abundant.  Of  these  five 
species,  four  also  lived  at  same  time  in  the  valley  of  Mexico,  while  one 
is  "  peculiar  to  the  Pacific  coast  and  basin  of  Korth  America."  Of  the 
characteristic  species  of  tl^e  eastern  United  States  {JB./ratemu«  and 
£:.  tnapr),  only  one  (the  E./r<ttemus)  has  been  foand  in  the  Texas  de- 
posits.    {Am.  Nat.,  v.  19,  pp.  1208-1209,  pi.  37.) 

Tke  6ayal  and  Oaur. — By  f,he  old  naturalists,  the  two  largest  bovine 
SDimals  of  India  known  as  the  gayal  and  gaur  were  sujiposed  to  be  very 
distinct  animals.  Of  late,  however,  several  have  contended  that  they 
were  merely  forms  of  the  same  species,  one  being  the  wild  animal  and 
the  other  the  semi-domesticated  form,  although  others  have  main- 
tained that  the  gayfd  existed  as  a  distinct  species  in  the  wild  state.  It 
was  urged  in  1883,  by  Mr.  J.  Sarbo,  that  there  is  no  such  thing  as  a'wild 
gayal.  J^ov,  according  to  Mr.  Blanford,  "  one  most  important  cir- 
cumstance mentioned  by  Blyth,  on  apparently  excellent  authority,  is 
that  the  gaar  is  kept  tame  in  the  interior  of  the  Chittagong  Hills,  and 
(aa  a  tame  animal)  is  quite  distinct  from  Bos/rontalis.  If  this  is  the  case, 
hybrids  are  very  likely  to  oeeor,  for  the  gayal  breeds  freely  with  the 
much  less  allied  Zebu,  and  such  hybrids  may  account  for  the  occurrence 
of  forms  intermediate  between  the  gayal  and  gaur.  An  indication  that 
sach  forms  exist  is,"  so  far  as  Mr.  Blanford  can  see,  "the  only  evidence 
brought  forward  by  Dr.  Kuhn  in  favor  of  the  gajal  Iteing  a  domesti- 
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cat«d  raceof  thegaur,"  tbe  "supposed  discovery  that  the  tamo  gaval  or 
wild  gaoT  inhabit  tbe  same  coaotry,  being,"  in  tbe  words  of  BIr.  Blaoford, 
*<a  singularly  fine  example  of  a  nitfiu  eguaj"  {Nature,  v.  32,  p.  243.)  lu 
this  confljot  of  testimony  and  belief,  more  light  is  required  before  im< 
pllcit  reliuioe  in  either  of  the  contrasted  opinions  is  mfe. 


NECBOLOGT  OF  ZOOLOGISTS,  1866. 

BAtnfHADXB  (Eduard  Hxnkt  Vf>M),  secNtory  of  the  HolUnd  Society  of  SoienMa 
KtHavlem;  died  at  Haul  em,  Jan  aftry  18,  188S,  tu  theafxty-rixth  yearof  bia  ag«. 

Bi.Ain>  (TH011A8),  a  weU-knowo  student  of  American  land  shelU,  long  reaidiint  in 
Biooklyn,  N.  Y.,  where  he  died  Aagnat  20, 1685.  He  was  bom  in  Nottinghanuifaiie, 
England,  October  4, 1809. 

CiLBFBNTER  (Dr.  WiLLUK  BXNJAHUi),  a  very  eminent  English  physiologist  ud 
natoraliat,  died  lu  LoDdon,  November  10, 188!i,  aged  Mveoty-twa. 

Davidbom  (Thomas),  an  English  palteoutolt^lst,  who  devoted  the  greater  part  of 
hislifeto  thsatady  of  the  Brachiopoda,  died  at  Weat  Brighton,  October  16,  tSHS,  in 
his  slxty-nbth  year. 

DcNKER  (Prof.),  a  (Serman  paUeontologist  and  mlDerdogiat,  died  at  Marbnig. 

Edwabds  (Hbmbi  Milmb),  one  of  the  most  diatingniebed  Koologieta  of  the  century ; 
*  bom  October  93,  1800,  at  Bmges,  Belgium ;  died  Jaly  2B,  1885,  at  Paris. 

EsilABK  (Ladritz),  direcior  of  the  zoological  mnBenm  of  the  Univereity  of  Chri*. 
tiana,  Norway,  died  in  Chriatiana,  December  — ,  1886. 

Gut  (W.  a.),  F.  B.  S.,  an  English  phyriolo^at  and phyrioian,  died  SeptemlMi  10, 
18^  in  the  seventy-sixth  year  of  his  age. 

HABTDfO  (P.),  profesHor  of  soology  in  the  University  of  tJtreoht,  died  at  ntr«ebt, 
December?,  188S. 

Hbule  ( ),  one  of  the  most  eminent  of  Earopean  anatomists,  died  at  OSttin- 

gen.  Hay  13,  1885. 

HoDOH  (Fbankun  Bemjaium),  for  a  time  United  States  oommiSBionei  of  fbreatry, 
and  a  student  of  natural  biatory,  died  Jnne  11,  1685,  aged  aixty-tno. 

Jeffketb  (John  Owyn),  an  English  concbologUt,  died  at  London,  Janoary  34, 
1885.    He  was  bora  at  Swansea,  Wales,  Janaaiy  18, 1809. 

Jolt  (Nicolas),  a  French  natnraliat,  died  at  Toalooae,  October  17,  1885,  in  the 
aeventy-fonrth  year  of  his  age. 

Kbrr  (Willum  C),  of  the  United  States  Geologioal  Snrvey  and  long  State  geolo- 
gist of  North  Carolina,  diedatAsheviUe,  N.  C,  ADgtiat9,  1885. 

Uaktw  {Phiupf  Leopold),  a  writer  on  zoeloglcal  sobjeola,  and  espeolally  od 
iDnBeol<tgy  and  taxidermy,  tiled  March  7,  1885,  aged  seventy. 

Nbvill  (Qbofpret),  an  English  conchologiat,  author  of  a  nnmber  of  papers  on 
Indian  shells,  &.B.,  died  at  Davos  Platz,  February  10, 1885,  in  hie  forty-seoond  year. 

Parrt  (Mt^.  F.  T.  Sidkxt),  an  English  entomologist,  died  Febmary  1,  1885. 

Pbalx  (Titian  Bamsat),  a  contemporary  of  Say  andLMQenc,  and  natofolkt  of  tta« 
United  States  exploring  expedition  commanded  by  Wilkea,  died  at  Philadelphia 
March  13,  1H8S.  In  Us  eighty-aizth  year, 

BoBiN  (Charles),  professor  of  histology  in  the  faculty  of  medicine  at  Paria  since 
1833,  died  at  Parte,  October,  1885,  in  the  eixty-Oftb  year  of  bia  age. 

Btb  (Edwajbd  Caldwell),  an  Englteh  eutomologiat,  died  Febrnaiy  7, 1885^  aged 
fifty-two. 

Skvkrtbofv  (N.  ),  a  Bosaian  loologin,  died  fium  oold,  leaaltitig  fiom  a  &U  thtoo^ 
the  loe  in  tlw  river  Don,  Janiuuy  11,  1886, 
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giXBOLD  (Carl  Thxodor  Ernst  ton),  one  of  the  most  iMned  and  oelabtkted  of 
Enropeau  biologists,  died  at  Haniob,  April  — ,  168&;  bom  kt  Wtlnbnrg,  Febniftrj  16, 
1604. 

Stbin  (Fbibssioh  Bittbr  vom),  profeworof  loalogylii  the  tTDiTenlty  of  Pikgne, 
died  Febra&ry  — ,  1886,  aged  sixty -oereit. 

WrrKNBKBOB  (H.),  piofesMir  of  soology  in  the  XJalvtmity  of  Coidoba,  Aigentine 
Bepoblic,  died  at  Baulem  (Holland),  Jnly  25, 188& 

Wood  (William),  a  stadent  of  Ameiioan  onithology,  died  at  Baat  Wiadwr  Hill, 
Conn.,  Aagmrt  9,  1SS6,  aged  aixty-tluee  yean. 


DigiLizedbyGoOglc 


,db,Googlc 


ANTHROPOLOGY. 


By  Otis  T.  Mason. 


mTEODUOTION. 

An  exhaustive  chronicle  of  Aotbropology  for  the  year  188S  wonld  eon- 
ttiin  the  account  of  a  few  general  and  a  vast  nnmber  of  special  works  of 
great  importance.  A  cnrsory  view  of  the  titles  appended  to  this  brief 
Bnmmary  reveals  the  fact  th^t  new  portions  of  the  human  fi«me,  and 
new  groups  of  human  phenomena,  are  yearly  brought  within  the  area 
of  scientific  investigation.  Hand  in  hand  with  the  widening  of  the  do- 
main of  inquiry  has  gone  on,  also,  the  invention  of  more  rednfid  appa- 
ratus of  research,  and  the  increase  of  ingenious  methods  for  bringing 
knowledge  into  new  comhinatioDS  to  ascertain  and  express  means  and 
averages.  With  respect  to  the  last  point,  it  is  gratifying  to  note  that 
more  than  one  anthropologist  has  realized  the  fact  that  any  expression 
of  means  which  does  not  also  preserve  the  exact  status  of  each  com- 
ponent is  faulty. 

There  is  one  element  of  true  scientific  investigation  which,-  under  the 
preesure  of  circumstances,  is  being  better  systematized  hy  anthropolo- 
gists. It  is  the  classification  of  the  subjects  with  which  they  have  to 
deal,  according  to  the  laws  of  evidence.  If  we  may  be  permitted  the  use 
of  the  term,  the  knowledges  which  nnderUe  their  scientific  speculations 
and  deductions  differ  most  widely,  some  resting  on  the  testimony  of  a 
single  individual  who  has  destroyed  the  last  vestige  of  evidence  by 
which  he  could  make  good  his  word ;  other  reasonings  are  based  upon 
the  preservation  of  material  in  such  form  aud  abundance,  and  with 
-  snch  authentication,  as  to  put  it  within  the  power  of  any  investigator 
to  report  experiments  or  e&amine  methods.  Surely  conclusions  based 
upon  these  two  kinds  of  evidence  would  d.\Ser  greatly  in  their  breadtli 
of  base.'  If  a  report  of  progress  in  any  science  should  not  omit  to  call 
attention  to  improvements  manitested  in  the  methods  of  the  iuvestiga- 
tor,  much  more  should  it  mark  growing  tendencies  to  conform  itself  to 
rigid  logic  in  its  inferences. 

WORKS  OF  GENERAL  IMPOETAMCE. 

The  Aca<lemy  of  ^Natural  Sciences  in  Philadelphia  organized  courses 
of  scientific  lectures  during  the  year,  and  elected  Dr.  Diniiel  G.  Brintoii, 
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profeasor  of  etfaoology  and  arcbseology.  Tbe  subjects  covered  were 
Palsolitbic  Man;  tbe  Baces  of  Men;  the  Wbite  Bace;  Civilization,  its 
Origin  and  Elements,  its  Oenters,  its  Stages,  and  its  Goal ;  Art  in 
stone,  wood,  bone,  sliell,  metal,  and  clay;  Textile  art  and  decoration, 
and  Mnemonic  design. 

The  American  Association  for  tbe  Advancement  of  Science  m«t  at 
Ann  Arbor,  Mich.  The  section  of  anthropology,  ander  tbe  vice-presi- 
dency of  Mr.  William  H.  Dall,  conflned  its  diacnasions  chiefly  to  those 
lines  easily  snggested  by  the  environment,  viz.,  the  monnd-boilderB,  and 
the  Dakota  stock  of  Indians.  The  vice-presidential  addrees  was  a 
studied  discussion  of  the  tribes  of  Alaska. 

Yolntne  Ti  of  the  Index- Catalogue  of  the  Sargeon-General's  Library 
appeared  in  1885,  with  titles  from  Heastie  to  Inseldt.  Works  of  valae 
to  anthropologists  will  be  found  catalogued  ander  Heredity,  Hermaph- 
rodites, Hippocrates,  Histology,  Homicide,  Humeras,  Hypnotism,  Idiots, 
Imagination,  India,  Indians,  lofont,  Infonticide,  losane  and  Insanity 
(167  closely  printed  pages),  and  Insects. . 

Filling's  Bibliography  contains  the  titles  in  full,  and  in  important  cases, 
an  abstract  of  everything  that  bss  been  published  upon  tbe  languages 
of  North  American  aborigines.  Six  years  of  uninterrupted  labor  have 
been  bestowed  upon  this  colossal  work.  The  index  to  tbe  volume  fur- 
nishes an  excellent  synonymy  of  tribal  names. 

Tbe  work  of  tbe  Bureau  of  Ethnology  of  the  Smithsonian  Institn- 
tion,  included  that  done  in  the  field  by  arcbeologista,  ethnologists,  and 
linguists,  and  tbe  publication  of  the  third  annual  report.  The  special 
papers  will  be  referred  to  under  the  names  of  their  contributors.  Tbe 
introduction,  by  M^j.  J.  W.  Powell,  the  Director  of  the  Bureau,  is  far 
more  than  a  rdaiim4  of  the  labors  of  others.  Tbe  paper  on  Omaha  Soci- 
ology, by  Mr.  Dorsey,  evoked  tbe  expression  of  the  Director's  opin- 
ions upon  sociology  among  savages,  a  snbject  to  which  he  has  devoted 
much  thought;  and  Mr.  Dall's  paper  on  Labretifery  and  Masks  draws 
out  a  chapter  on  activital  similarities,  in  which  certain  mies  are  laid 
down  with  reference  to  the  origin  of  like  inventions  in  different  parts 
of  the  world. 

Tbe  Smithsonian  Annual  fieport  for  1S85  will  contain  two  volumes, 
one  relating  to  the  work  of  the  Institution,  the  second  to  the  work  of- 
the  National  Mnsenm,  where  tbe  subject  of  Anthropology  is  organised 
as  follows: 

1.  Arts  and  Industries.  Mr.  G.  Brown  Goode,  assisted  by  Mr.  B.  T. 
Barle^  on  Fisheries;  Captain  Collins,  on  Navigation;  Mr.  William  H. 
Holmes  and  A.  Howard  Clarke,  on  Keramics ;  Romyn  Hitchcock,  on 
Textiles  and  Foods. 

2.  Ethnology  and  Aboriginal  Technology.    Prof.  Otis  P.  Uason. 

3.  ArcbfBOlogy.    Dr.  Charles  Bau. 

Authroi)<)-biolo;:ry,  Anatomy,  nnd  Anthropometry,  ar«  under  ths 
charge  of  the  Army  Medical  Museum. 
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Art  &dA  mediffiTal  armor  fiad  tbeir  restiug  place  at  present  in  the 
CorcorsD  Art  Gallery. 

la  1SS5  was  organized  ia  Washington  the  Woman's  Aathropoiogical 
Society,  with  Mrs.  Tilly  Stevenson  as  president,  and  Miss  Sarah  Scull 
as  corresponding  secretary.  The  object  of  this  association  is  twofold — 
to  coDdacI  investigations  to  which  the  avenaes  are  especially  open  to 
women,  and  to  enconrage  the  sex  in  the  prosecution  of  scientific  work. 

The  £cole  d'Anthropologie,  of  Paris,  carried  through  saccessfally  dur- 
ing the  year  the  following  programme: 

Zoologio  Anthropology. — M.  Mathias  Duval.  Anthropogeny  and  Em- 
bryology compared ;  study  of  the  first  phases  of  development. 

General  Anthropology. — Dr.  Paul  Topinard.  Analytical  study  of  ra- 
cial characteristics;  difference  between  races  and  peoples ;  evolution  of 
races  in  time. 

Prehistoric  Anthn^logy. — M.  de  Mortillet.  Les  Temps  photohisto- 
riqaes. 

Ethnology. — M.  Dally.  1.  Description  of  human  races;  their  geo- 
graphical distribution ;  races  supposed  to  be  pure,  crosses  of  certain 
ethnic  groups.    2.  Sociology  according  to  Compte  &  Spencer. 

Linguistic  Anthrqpology. — M.  Hovelacque.  Language  in  its  relations 
to  races  and  peoples. 

Medical  Geography. — M.  Bordier.  Influences  of  environment  and  in 
particular  of  social  environment  u|>on  the  production,  progress,  and 
spread  of  diseases. 

Complementary  course. — Zoologic  Anthropology.  M.  Herve.  Paral- 
lelisms of  anatomy  between  man  and  the  higher  animals.  Comparative 
anatomy  of  the  muscles  and  the  viscera.  Comparative  and  human  tera- 
tology; monstrosities  in  general. 

Biologic  Anthropology. — M.  Blanchard.  General  physiological  resem- 
blances between  man  and  the  animals. 

Composite  Photography  is  taking  ita  place  among  the  instruments  of 
anthropology,  in  one  case  the  handwriting  having  been  Bubjecte<l  to  its 
methods  in  order  to  arrive  at  the  type  or  mean  expression  of  each  letter. 
In  this  case  the  purpose  was  to  detect  fraud.  Dr.  Neubauer  has  made 
an  excellent  study  of  the  race  types  of  the  Jews,  followed  up  by  Mr. 
Jacobs  with  a  similar  investigation  concemicg  the  modern  Jews.  His 
composite  photographs  of  Jewish  lads  will  be  examined  with  great  in- 
terest. 

A  serious  problem  in  deductive  anthropology  is  a  graphic  method  of 
illDstration,  which,  while  it  exhibits  means  and  averages,  at  the  same 
time  does  not  conceal  indi^dualities.  Tables  of  means  have  long  given 
dissatis&ction.  Binomial  curves  are  of  great  use  up  to  three  or  four 
series,  after  that,  colors  must  be  used,  the  printing  of  which  is  expen- 
sive. It  has  been  the  practice  with  the  author  of  this  summary  in  show- 
ingr  the  distribution  of  monnds,  &c.,  to  take  a  county  or  township  niap, 
and  to  pnt  a  dot  or  other  plain  symbol  for  each  monnd,  heap,  work,  &c. 
H.  Mis.  15 52 
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The  reeolt,  of  conTse^  exhibits  in  situ  the  extent  and  density  of  eiich 
type.  M.  Manoavrier  has  improved  on  this  in  a  paper  read  before  the 
Paris  Anthropological  Society.  Hia  plan  is  to  place  across  tUo  top  of 
the  page  the  vhole  range  of  indices,  each  index  number  inclosed  be- 
tween two  vertioal  lines.  Down  the  left  margin  of  the  page  may  be 
written  the  namee,  races,  &c.,  nnder  conaideratiou.  Each  measurement 
taken  is  indicated  by  a  dot  in  the  proper  square.  In  the  space  witli  the 
name  may  occur  the  whole  number  of  examples,  while  at  the  right  ex- 
tremity of  the  same  line  may  be  written  the  mean.  This  system  is 
varied  by  M.  Manonvrier  by  introducing  horizontal  lines  of  dots  for 
squares  and  putting  aetnal  fractional  parts  for  dots. 

The  SociSt^  Am^ricaine  de  France  has  undertaken  the  composition  of 
a  dictionary  of  American  archteology  tu  be  published  in  ita  name  and 
under  its  aospices.  A  committee  has  been  appointed  to  divide  the  work 
among  the  members  of  the  society.  The  secretary  of  the  committee 
will  prepare  the  list  of  words  for  the  dictioni^ry.  The  committee  con- 
Bista  of  the  following- named  gentlemen :  MM.  Aaben,  L^n  de  Bosny, 
Malte  Brun,  Castaing,  Bemi,  Simeon,  and  Peuvrier. 

ABCB^OLOGT. 

Mr.  William  H.  Holmes  had  occasion  danng  the  year  to  examine  the 
collections  of  mound -builders  pottery  in  the  Maseum  of  the  Davenport 
Academy.  In  paste,  manipulation,  and  fuactions,  this  ware  differs  not 
in  the  least  from  that  which  has  been  frequently  described  as  coming 
from  the  Miasissippi  Yalley.  The  great  merit  of  Mr.  Holmes's  work  is 
the  analysis  and  classification  of  form  and  the  philosophic  treatment  of 
the  subject  of  decoration. 

An  archsBological  experiment  of  the  greatest  valne  was  made  by  Mr. 
Holmes,  yoticicg  that  very  many  fragments  of  ancient  American  pot- 
tery preserved  marks  of  textiles  he  conceived  the  notion  that  a  cast  in 
flue  sculptor's  clay  or  plaster  would  restore  the  fabric.  The  methods 
and  results  of  these  experiments  are  given  in  the  third  annual  report  of 
the  Bureau  of  Ethnology.  It  is  highly  important  that  these  experi. 
meuts  should  be  followed  up  on  pottery  from  different  parts  of  the 
world.  The  same  author  has  published  a  paper  on  the  evidences  of  suc- 
cessive populations  in  the  valley  of  the  city  of  Mexico. 

Dr,  Abbott's  publicatiou  in  the  American  Naturalist  on  arcbseological 
fVauds  opens  onr  eyes  to  the  enormous  amount  of  these  practices.  Aris- 
totle's rule  not  to  believe  an  archieologiat  unless  he  preserves  the  evi- 
dences of  his  assertions,  will  have  to  be  rigorously  applied,  in  order  to 
subdue  this  pestilential  element  in  a  noble  science. 

The  Bev.  8.  D.  Peet  has  written  a  series  of  articles  on  the  symbolisna 
of  the  ancient  Americans,  bis  work  being  mainly  directed  to  collating 
the  many  types  used  in  mythic  representations. 
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The  American  Joarnal  of  Arcbseology  aud  History  of  Piue  Arts  was 
founded  at  tbe  Johos  Hopkina  TJoiversity  ODder  tlie  editorship  of  Mr. 
A.  S.  Frothingham.  The  oumbers  which  have  appeared  exhibit  the 
policy  of  the  Journal  to  be  of  the  exalted  standard  adopted  by  tbe  other 
serial  pnblications  of  the  aniversity. 

The  discaseion  of  the  question,  who  were  the  monDd-bnildeFsT  has 
received  a  &esh  impetus  from  the  ground  taken  by  Major  Powell  and 
tbe  Bureaa  of  Bthoology  that  tbe  so-called  moand-builders  were  none 
others  than  tbe  immediate  ancestors  of  tbe  Indians  inhabiting  the 
United  States  at  tbe  time  of  its  first  exploration.  Mr.  Gyms  Thomas 
bas  devoted  several  papers  to  the  discussion  of  the  subject. 

A  course  of  Archeology  was  endowed  duriug  the  year  in  Lisbon  on- 
der  tbe  patronage  of  Prince  Charles,  aud  in  charge  of  M.  da  Silva. 
Prizes  to  the  amount  of  (250  will  be  divided  among  tbe  students. 

The  Frecunor  of  Man. — M.  Gabriel  de  Mortillet  is  the  aatbor  of  tbe  ' 
theory  that  the  flints  of  Tbenay  were  tbe  workmanship  not  of  man  at 
all  but  of  bis  precursor,  the  autbropopitbecns.  The  argument  of  this 
distinguished  archeeologist  is  somewhat  as  follows:  Tbe  study  of  pa- 
leontology acquaints  ns  with  the  succession  of  animals.  We  know 
that  animals  have  varied  from  one  epoch  to  another,  and  that  these 
variations  are  tbe  more  profound  as  tbe  epochs  are  removed  in  time. 
"We  know  also  that  tbe  higher  the  organism  the  more  rapid  have  beeu 
the  variations. 

The  mammals  of  tbe  upper  Tertiary  are  different  from  those  of  to- 
day. Mao  cannot  have  escaped  this  law.  If  evidences  of  workman- 
ship exist  in  the  Tertiary,  tbey  prove  tbe  existence  not  of  man  but  of 
his  precursor.  1.  In  Otta,  Portugal,  in  the  valley  of  tbe  Tagus,  at 
tbe  base  of  the  Pliocene,  have  been  found  worked  flints.  2.  Puy 
Conmy,  near  Aurillac  (Cautal),  same  horizon,  bas  furnished  silex  both 
wrought  and  transporte<I.  3.  Thenay  (Loir-et-Cher)  reveals  a  being 
intelligent  enough  to  soften  flint  by  fire  in  order  to  make  it  more  tract- 
able, although  the  beds  are  older  tbaa  those  of  Otta  or  Puy  Gourny,  in 
fact  they  belong  to  the  lower  Miocene  or  tbe  upper  Eocene.  M.  Mor- 
tillet  examines  carefully  tbe  question  of  natural  cleavage  of  flint,  and 
decides  that  those  of  Thenay  afi'ord  unmistakable  evidences  of  antbro- 
popithecan  workmanship. 

Id  reply  to  M.  Mortillet  several  archEeologists  have  taken  the  view 
that  tbe  so-called  crackled  and  retouched  flints  of  Tbenay  are  not  tbe 
products  of  human  workmanship  at  all.  On  the  other  band,  M.  de 
QaatrefUges,  iidmitting  for  argument  sake  tbe  existence  of  wrought 
flints  from  the  Tertiary,  combats  de  Mortillet's  theory  of  anthropopi- 
thecus,  alleging  that  mau  could  have  lived  in  that  period.  "It  maj- 
be  true,"  sayst  de  Quatrefages,  "  that  during  the  Tertiary  and  since 
mainmalian  fauna  may  b;tve  been  renewed  again  and  again,  and  that 
not  one  species  belongiug  to  that  time  survives,  but  the  discoveries 
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niutle  ill  iLe  Qaut^niarf  gravels  of  Nerbaddab  and  Qoadav^r;  lead  as 
to  i«u]i|H>be  eveu  thi»  assertion  exaggerated.  The  law  f^vemio;;  mam- 
malian  existence  does  not  apply  to  man.  Independent  oriiis  animal 
natare  man  posseaseti  an  inUdligence  which  enables  him  to  contend  « dc- 
cessfally  with  natnre,  even  when  he  is  in  the  lowest  eondition  ofsoi-ial 
and  intellectual  development.  If  man  lived  in  the  Tertiary  he  wus  cer 
tainly  as  able  to  defend  himself  agatmit  the  deleterioos  indoenct^  re- 
sulting from  geological  changes  as  he  is  to-day,  against  the  extTcmes 
of  heat  aud  cold."  It  also  oooors  to  us  that  the  pitLecan  ance^lom  of 
man  had  progressed  fnrther  in  the  Cnculty  of  invention  than  buvo  any 
modern  apes.  luother  words,  if  Tertiary  apes  atilized  fire  and  diiuped 
'  Hints,  modem  apes  sbonld  also  retiUD  these  arts. 

In  the  Proceedings  of  the  United  States  ^'atiooal  Museom  will  be 
found  a  detailed  description  of  the  Chaclacayo  trephined  skull  froio  a 
cemetery  near  Lima,  Pern,  which  is  the  most  remarkable  rase  of  |>ost- 
mortem  trepbiniog  report«d.  Eight  distinct  furrows  were  cot  in  order 
lo  remove  the  section,  which  is  nearly  3j  inches  in  dininettr. 


Professor  Cope,  in  his  discussion  of  the  origin  of  man  aud  tbe  other 
vertt^brates,  cornea  to  the  following  conclusion:  "An  especial  poiutof 
interest  in  tbe  phylogeuyof  man  has  been  brought  to  light  in  ourKortta 
Amtirican  beds.  There  are  some  things  in  the  structure  of  man  and 
bin  nearest  relatives,  the  chimpanzee,  orang,  &c,  that  lead  us  to  sos- 
pwt  that  they  have  not  descended  directly  from  true  monkeys,  but  that 
1  bey  have  come  from  some  extinct  tribe  of  lemurs." 

In  reply  to  an  editorial  iu  Science  (Vi,  81)  asserting  that  man  is  of 
those  forms  whose  ancestry  is  unknown.  Dr.  Theodore  Gill  Bays,  "I 
cannot  but  think  that  tbe  data  at  hand  are  iilready  abundant  for  an 
answer,  and  that  we  can  allocate  bis  systematic  relationships  as  well 
as  those  of  any  other  animal.  It  is  difficult  for  me  to  understand  bow 
liny  one  acquainted  with  tbe  data  could  reach  a  conclusion  other  than 
that  tnau  is  the  derivative  of  a  form  very  much  bke  the  chimpanzee 
and  gorilla,  and  that,  could  his  remote  ancestors  be  seen,  tbey  wotild 
Ite  placed  not  only  in  the  same  fiiinily,  but  in  tbe  same  group  with  tbe 
African  apes." 

The  pelvic  iudex  is  the  ratio  of  the  traut-verse  to  tbe  conjugate  diam- 
eter of  the  pelvis  brim  expressetl  by  integers.  Dolichopellic  signifies 
»  pelvis,  the  conjugate  diameter  of  which  is  longer  than  the' transverse, 
or  closely  approaching  it,  above  95;  platypellic,  a  pelvis  in  which  tbe 
transverse  diameter  greatly  exceeds  the  conjugate,  below  90;  raesati- 
pellic,  a  pi'lvis  in  which  tbe  transverse  diameter  is  not  greatly  iu  excess 
of  tbe  conjugate,  between  91)  and  95,  To  tbe  thorough  discussion  of 
this  characteristic  Dr.  Hennig  devotes  a  monograph  published  in  Archiv 
/iir  Anthropologic. 


DigiLizedbyGoOglc 


AHTHEOPOLOGY.  821 

Dr.  Philippe  Rey  bos  made  an  investigation  upon  the  weight  of  the 
cerebral  lobes,  and  somu  of  liia  conclusions  will  be  of  interest.  Of  the 
347  snhjeota  examined,  231  were  men,  IIC  women.  While  the  total 
weight  of  the  right  hemisphere  predominates  over  that  of  the  left,  the 
left  froDtal  is  heavier  than  the  right.  The  right  occipital  is  slightly 
heavier  than  the  left.  The  dififcrence  of  weight  for  the  entire  anterior 
region  between  men  and  women  amounts  to  69.65  grains,  which  con- 
stitutes a  large  protmrtion  of  the  general  cerebral  excess  of  weight  io 
the  male  sex. 

Dr.  Lissauer  has  added  the  sagittal  suture  to  the  other  portions  of 
the  huinan  cranium  which  have  been  nsed  in  obtaining  anthropological 
measures.  The  sagittal  curve  or  Korma  sagittalis  is  obtained  by  saw- 
ing the  skull  through  the  median  line  and  observing  the  border  of  the 
cut  within  the  sagittal  suture.  Dr.  Lissauer,  by  means  of  a  special 
craniograph,  obtains  the  profile  of  the  sagittal  line  on  the  anteropos- 
terior  median  plane  of  the  skull.  Certain  points  are  fixed  on  the  per' 
iphery,  and  by  comparing  them  among  themselves  and  in  relation  to 
a  central  point  located  at  the  intersection  of  the  vomer  with  the  lower 
face  of  the  sphenoid,  he  obtains  angles  by  means  of  which  he  compares 
the  relative  value  of  the  different  segments,  and  also  certain  of  these 
lines  with  the  horizontal,  extending  from  the  point  named  to  the  exter- 
nal occipital  protuberance.  A  new  vocabnlary  is  introduced  which  will 
add  much  to  the  complexity  of  craniometry.  The  ethnic  results  of  the 
paper  may  be  thus  set  forth : 


Miereocranw .. 


[(  Bubbmen. 
(  Typical  negroto. 
Forehead,  flat AastraliaDS. 
bulged SIX,?'""""' 
Occiput,  flftt MouKols  <paTt). 

HeiwucTiiDtta^  balgeil Egkimott. 

Pvietals  buleed i  K^'^J■''■.       ,      ., 

Front  of  palatal  utraigbt Americans. 

KoBe  elevated MeiliterraneaiiH. 

i  Negro  childi«u-> 
Hottentot  noiiiau. 
Malaga. 
Papnana. 
Mou^Ib. 

(  LoxoprOBopes,  cerebral  sector,  small AmericaoB. 

""""'"""iortM.p^.pe.       ..  ..         l„g. SSSS„..„. 

Dr.  Herman  Welcker,  io  Halle,  has  made  a  study  of  the  capacity  of 
tbc  craoiilm  in  connection  with  the  three  diameters.  He  first  examines 
carefully  the  methods  employed  for  the  curvature  of.  the  skull  by 
difiereot  processes  and  materials.  The  tables  appended  to  the  investi- 
gation exhibit  enormous  variations  in  the  results,  as  a  few  examples 
will  show.  The  following  table  gives  the  people,  the  author,  the  uum- 
ber'of  crania  examined,  and  the  average  contents  iu  cubic  ccutimeters. 
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This  study  of  Dr.  Welcket's  is  worthy  the  atteution  of  all  antbro- 
liologists : 


PeopI«. 

i.U.o,. 

Number 
of  crania 

Average 

conteiiisiB 

timelen. 

30 

i.m 

66 
12 
B 
13 

1.064 

28 
11 

14 
26 
13 

a 

56 
13 
22 

m 

6 
76 
11 
39 
7 
7 
30 
6 
14 
40 
10 
5 
37 
8 
5 
3 
3 

QualrBfages  ...................... 

Brocft 

ilsse 

i;«K 

1.471 

l.ht' 

51 

16 
13 
4 
26 
14 

a 

24 
22 
10 
17 
5 

11 
7 

11 
8 

13 

\,m 

l> 

Schmidt 

l.to 

DaviB 

1,K* 

SS.  PolynMiuia 

i:> 
to 
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Wolcker 
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PBOplo. 

Anthor. 

Numbet 
ofcraDia 
ezamiDed. 

Avetage 

oubio  cen- 
timetent. 

U 
36 
100 
39 

7 

4 

I,4<)0 

1.549 

fickar^. .::'"'; """::""::::: 

7 

19 

6 
38 
13 

18 
3 
3 
8 
3 
20 
54 
4H 
3 
27 
53 
14 
19 
4 
6 
8 
21 

1.247 

1.347 

1.274 

1,398 
1,427 

1.362 
1,356 

26 
3 
3 

85 
65 
13 

7 

1.388 

1,430 
1.443 

I 
3 
2 
3 
17 

1.468 

The  oezt  point  which  Mr.  Weloker  considers  la  the  so-called  modultu 
(foand  by  adding  the  three  diameters  of  the  skal!)  and  its  relattou  to 
tfae  cabatare,  in  dolicocephalic,  meeocephalic,  bracbycephalic  craoia. 

Chapter  III  discasses  tbe  cabatare  of  the  skall  as  well  as  its  height 
and  width  amoug  different  peoples.  Six  pages  are  devoted  to  a  table 
of  these  three  measares  apon  different  races.  The  table  of  cabatares, 
on  pages  106, 107,  represents  tbe  different  races  arranged  in  the  order 
of  the  contents  of  the  sknll. 

Chapter  IV  is  devoted  to  the  cephalic  index.  Table  IV,  page  126,  like 
the  one  jast  mentioned  on  page  106,  exhibits  in  a  graphic  manner  the 
vartons  laces  according  to  the  cephalic  index.  This  table  is  introduced 
iu  order  to  exhibit  tbe  author's  method  of  graphic  illuBtration, 
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Width  i»diu»  of  the  tarioiu  natUmt.—VlELCSSR. 


.|  70.9  PaljruMisD*. 
J  TI.ICaroIlD 


.'  TSNawCUedoD- 


T^.tHodsmBgyp'  .. 


TS.1  Bhila,  Ools. 

,  ..4  Irtrti . . . 
IS.  a  Andint 

7<.S8li)nl«H 

7<l,BArmb« 

77.1  Andeot  EsjP'   ' 

tluiRaodOrwks. 
77.a  Swea«,  77,S  j  T 

■n.fStbjiet 

TB.OI>iItdk 

TS.'J  OoMiobMuid 

Zinnia. 
7g.3 Hindu  Sadn*.. 
78.8    Dane*    ud 

IforwecIkU 

T8.8  Scotch. 
TB.B    BDElldi  . 
7B.I)  PonuKUWO 
79.1   Znydar  8i 

ItUnden    bd 

7R,8  Low  Genuiui . 
eo.OUoderaOraelu  B 

BO.gQorkbu  .. 

B1.S  Middle  Qer- 

SsttIub,  SI.7    . 
lllKUB,  81.8 
■n.    Little 

8X0  Oreat    Bus- 


7].10dIdu 

7l!llA*buitra*.. 
Ti.aiSiait  of  : 

72.3  Ki^n.... 

78.1  Stent*  01 
Ulddia  ud. 
WertSondu. 

Tl-SUaiainljIqne 


l^itnblwuu. 
7.4  Hlcobui . . 
I.TDjtkM 


70.1  Ambalswo 
TO.THairKUuM.. 


Siti 


B2.3Jbtu( 
82.0  Ml 


ud      PlUlfH- 

80.)  UndcfooHd 


.   81.7  KW.  Jkmv 


jdbyGooglc 


AMTHROPOLOOY. 
fFiitJi  iniieet  of  the  variout  >M(u>n« — Coatioaetl. 


L.B. 

"•"i-^. 

uoae»i*. 

"SIF 

^SS^EH* 

Annlcui. 

B3 
M 

W 

B3.l>RQtheDluii... 

e3.«Tiu«aM. 

8S.7U>diuw 

s 

84.3Cicclia 

84.8  81UIWM.. 

s 

BilCroit. 

SSajK-:; 

1 

ga.3Fit>nitbeSiir- 

gS.T  AnolcDt 

D,j.,.db,Googlc 


896 


SClENfll'tC   HECOhD  ton   1885. 


I 
f 


1  s\ 


Is 


i 


|s 


IS    I 


i       i       ^        I 

a       ^       "       S       -^      I 


|i   I    I    I 


..Google 


ANTHKOl>OL0Gt.  Si^l 

Some  experiments  liigbly  interesting  to  itliysiologists  are  reported 
ill  Mr.  FraQcia  Galton's  vice-pre8itl«DtiaI  address  before  tbe  British 
Association.  By  usiug  a  very  large  Dumber  of  family  records  some 
resolts  regarding  stature  are  made  to  appear.  As  with  seeds  so  with 
men,  "offopriiig  did  not  teod  to  resemble  their  parent  seed  in  size,  but 
to  be  always  more  mediocre  than  tbey— to  be  smaller  than  tbe  parentx, 
if  tbe  parents  were  large ;  to  be  larger  ihau  the  parents,  if  tbe  parents 
were  amall."  An  analysis  of  tbe  family  records  gives  the  numerical 
value  of  the  regression  towards  mediocrity  as  from  one  to  two  thirds 
with  QDexpected  coherence  and  precision. 

The  most  r&markable  production  of  the  year  in  the  field  of  biological 
anthropology  is  Dr.  Panl  Topinard's  filaments  d'Anthropologie  G6u<-- 
rale,  an  octavo  of  1157  pages,  229  figures,  and  6  plates.  Tbe  volume 
covers  the  history  of  anthropology,  the  discussion  of  tbe  general  prin- 
ciples, and  a  minute  account  of  anthropological  methods  regarding  the 
hair,  color  of  eyes  and  hair  and  skin,  height,  tbe  encephalon,  the  cra- 
nium, and  closing  with  anthropomet^  apon  the  living.  Only  a  few  of 
Dr.  Topinard's  results  can  be  appended.  Taking  tbe  section  of  tbe  hair 
or  crioal  index  as  a  primary  dassifio  concept,  he  gives  tbe  table  below : 

1.  Hair  attaigtit,  Motion  more  or  leaa  lonnd,  aearoe  on  the  &ce  and  budy :  Telloiv 
and  red  raoea  of  iiwa  and  America. 

'i.  Hair  nappy  or  very  Bpira),  seotion  more  or  leu  elUpttoal :  Negro  races  of  Africa 
and  Oceanic*. 

'i.  Hair  more  or  leas  coded  or  wavy,  oval  in  section :  Enrhpean  racra,  AiiBtraDaDH, 
Nnbians,  Ac. 

The  next  concept  is  the  nasal  index,  to  which  Dr.  Topinard  attaches 
great  importance.    Adding  this  to  the  color  of  tbe  skin  we  have : 


69  and  less.    [Iisncoid.]   {  LeptoTrhine  (aqniline).  Semites. 

MeBoirhinee.      Tellow     (  Flat  ( Leptorrbine  (cranial).    Eskimo. 
(living.)  races.      <  noeea.  {  Mesoirhine  (cranial).     Yellow  races  of  Asia. 

70  to  »1'4.     [Xaotboid.]  (  Salient  nose.  Bedekins. 

Pluiyrrhinee.     Block      (  Well  fbrmed  noee.  Aflican  negroM. 

(living.)  races.       <  v~- .,«™.   ™ni.   .1,.      (  Melaiiesions  oiid  Aiis- 

8Anda5ove.[Melanoid].P"*"=""«''""'  •n"™OM »>«■    J  truliacs. 

The  nasal  ibdex  on  the  living  is  the  ratio  between  the  length  of  the 
nose  from  the  root  to  the  onter  insertion  of  the  septum  and  tbe  widtb 
outside  of  the  alte. 

Tbe  subject  of  color  is  further  discnssed  in  its  relation  to  the  eyes  and 
bair  and  the  races  grouped  as  below: 

Eyes,  color  :  Hair,  color : 

1.   Black  and   blackish,  different  abodea.     1.  Absolntely  block, 
a.  Green.  _  2.  Dark  brown. 

:{.   Huzel.  3.  Clear  chestnut. 

■1.   nine  and  clear  of  different  abulcs,  in-     A.  (a)  Blonde,  yellowisb. 
cludiug  clear  gray,  (b)  Blonde,  reddish. 

(c)  Blonde,  ashy. 

(d)  Blonde,  clear. 
5.  Bed. 
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C>.  YellowiHh  whilr, 
7.  Brown  while. 
e.  («)  Eoey  while. 
(6)  Florid  white. 
9.  Freckled. 


ml  l-aiimii 


Skip,  color : 

1.  Absolutely  black. 

2.  Itrtiwn,  shaded  with  red, 
^i.  Brown,  yellowish  or  oliv*. 
4.  Rnldlsh. 
."..  Yeltoiv  or  olive. ' 

]l.y  color :    f  Blondea,  ADj;1o-ScaDdiiiavit.DB  or  Kymri. 

whiti>     /  CheBtDut,  CelW-SlavH. 
,,",..'7;],  1  Brunette,  Mediterraneans  and  Semites. 
*  '■  LKeddish  (ruddy),  one  of  tlie  two  Finnish  types. 

f  Yellow  proper,  races  of  Attiaand  Eskimo. 
,  i  (  Red  proper,  Eedskina  and  Caribs. 

Yellow,    i  Red.  f  Yellowish  red,  GuaraniH,  Botocados. 
I  /  Olivo  red,  Pernvians. 

(Blackish.  CharulwCUniK'iay),  Aunt.  Cal.,  So.  Dravidos. 
fYeliowisb,  Hottentots. 
1,1    .1^       J  Reddish,  African  Negroc's. 

iiiutK.     s  Blocfca  proper.  Ausiraliaua,  Blairks  of  India,  TiiBtnuiiiann, 
\     Negritos,  Africfto  Ncgn>eB. 

The  ce[)Ualic  index  is  the  ratio  of  the  greatest  ttkull  witltli  tUvidi'il  l>.v 
tlie  greatest  sknll  tengtb.  As  to  the  bounilaries  of  the  tci-ras  u{y[ilM 
to  these  ratios,  moet  unhappily  the  doctom  diKagi-ce.  Dr.  Topiiiant's 
tattle  is  as  follows: 

ntilir.kocSphaly  {74  per  cent,  and  less) : 

■64  and  leas.     Ultradolichocephaly 
•0.5— -69.     Dolicbocephaly. 
■70 — -740.    Stibdolichocephiily. 
Mt-»aHc6phal'y(l&  to  79.9  per  cent.): 

■75,  -76.    Sub . 

-77     Medium. 
-7S,  -799.     Snper. 
Jirachyciphals  (80  ]>er  cent,  and  over) : 

■80  to -84.     Sub . 

■85  to  ^89.     Super. 
■90  and  over.    Ultra. 

The  application  of  the  cranial  index  to  the  divisions  of  the  hamaii 
species,  previously  considered,  results  as  follows: 


[Doticho. 

-  \  M«wti. 

\  Briichy. 

Diiliclio. 
M«Mti. 
BrScby. 


SADglo-Scandinavians,  Fraoks,  and  Geraians. 
FiDDAof  one  typo,  Me<literraneaiis. 
Semites.  Berbers,  Egyptians. 
Celto-Slava,  Lignriaiis,  Lappa. 
L  Eskimo,  ancieut  Tebiielches,  sonio  American*,  San*" 
(     Barbara-  Micronesia  here  and  ilicri';  in  Asia  l"" 
I     and  there,  Melaneaiaas. 
PolyDeBians. 

J  American  type,  Alaska,  Siberia,  Mongols.  Slantrlio"*. 
Indo-Chinese,  Dravidians,  Thibotans,  Malay 


inxn»i.«  (  Australians,  Veddabs   and   conBei)er»,  typical  Sli'U- 
M^aati.      Tusmanians.  Mandin);oB,  KoonwnK. 
Brlicby.     Negritos  of  Malaysia  and  the  Andanians. 

It  will  readily  be  seen  that  the  cranial  index  in  it**  three  branches 
applies  to  each  of  the  three  divisions  of  humanity  [Bubspecit'st],  the 
sigoiflcaaco  of  which  seems  ti>  be  that  the  tendency  to  pass  fh>m  oue  lo 
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the  other  belongs  to  the  whole  species  rather  than  to  any  of  its  three 
divisions. 

In  this  rfyum4  we  shall  have  space  to  mention  bat  one  other  charac- 
teristic, BtAtnre: 


Stfttoe. 

M«a. 

Women. 

Tall .    ... 

1",  70  and  above... 

1-,69K.1".65.... 
1-,  65-1",  CO 

Short .  .     . 

">,  39— Wow. 

Oombioing  this  mark  with  all  previously  meutioned,  Dr.  Topinard 
groups  the  races  studied  as  follows : 


TiToni 

■ullDdas. 

H«lT. 

CnuMlDdei. 

Sklnoolor. 

Hrtght. 

Bacet. 

!£ 

Bn»hr  (oral  aec- 

(.78.) 

B,ac..e..| 

phallc' 

phnllo.            \ 
UfaatiDephallD  . 

Bknde... 

Buddy... 
BS«1-.- 

...do 

Cbutnat  . 

TaB 

...do 

Short  (wU- 

...do..'.  ... 

SmnltH,       EsTP- 

Baklmo. 
Tebaelohe-. 

Tenow 

"sL 

YBllowlah, 
Blaik..".:. 
TeUowiah. 
Black.... 

K-.;::. 

Tail 

Voiyahort.. 

T.n 

Aaia). 
Qutraul*. 

BoahiHa  (atealo- 

"dU :::;:; 

Shoit 

Nenriwa- 

COMPAEATIVB  PSYCHOLOGY. 

Prof.  Alexander  Bain  read  a  paper  at  the  Aberdeen  meeting  of  the 
British  Association  on  the  scope  of  anthropology  and  its  relation  to  the 
sciemce  of  mind.  The  whole  burden  of  the  essay  was  to  insist  upon 
amenability  to  measurements  as  the  password  of  any  set  of  human  phe- 
nomena to  the  section  of  anthropology.  This  is  as  it  sfaoald  be.  Mr. 
Bain  farther  pointed  ont  a  great  variety  of  mind  actions  which  were 
already  under  the  instrument  of  precision,  and  others  which  ought  to 
bo  Aod  could  be.  "Psychology  haa  now  a  very  large  area  of  neatral 
information.  It  possesses  materials  gathered  by  the  same  methods  of 
rigoroQS  observation  and  induction  that  are  followed  in  the  other  sci- 
ences. If  these  researches  are  persisted  in  they  will  go  still  ftirther 
B.  Mis.  15 53  ,,  i,C^(.K")'^lc 


834  gCIENTIFIC  REOOHD  FOB   1885. 

into  the  heart  of  psychology  as  a  science;  and  the  true  course  will  bo  to 
welcome  all  the  new  experiments  for  determiDiug  ment^  facts  with  jire- 
cision,  and  to  treat  psychology  as  an  acknowledged  member  of  the  Hec- 
tion.  To  this  subdivision  wilt  then  he  brought  the  researches  into  tbr 
brain,  and  nerves  that  deal  with  mental  function;  the  experiments  un 
the  senses  having  reference  to  our  sensations;  the  wboU  of  the  present 
mathematics  of  man,  bodily  and  mental  -,  the  still  more  advanced  in- 
quiries relating  to  our  intelligence;  and  the  nature  of  emotion  as  illus- 
trated by  expression." 

Instinct, — Mr.  Bomanes,  in  an  address  delivered  before  the  Boyal  In- 
stitution in  1884,  and  published  in  their  proceedings  for  1$S!>,  thus  de- 
fines instinct :  "  It  is  the  nam<i  given  to  those  faculties  of  mind  which 
are  concerned  in  consciously  adaptive  action  prior  to  individual  ext»er- 
ience  without  necessary  knowledge  of  tlie  relation  between  the  means 
employed  and  the  ends  attained,  but  similarly  performed  mider  similar 
and  frequently  recurring  circumstances  by  nil  individuals  of  the  same 
species."  The  origin  of  instinct,  according  to  the  same  author,  is  two- 
fold :  it  is  produced  by  lapsing  intelligence  or  by  natural  selection. 
The  former  is  thus  explained:  "Just  as  in  the  lifetime  of  an  individual, 
adjnstive  actions,  which  were  orig:inally  intelligent,  may  by  frequent 
repetition  become  automatic,  so  in  the  lifetime  of  the  species,  actions 
originfUIy  intelligent  may  by  frequent  repetition  and  heredity  so  write 
their  effects  on  the  nervous  system  that  the  latter  is  prepared,  even 
before  Individual  experience,  to  pertbrm  adjustive  actions  mechanically, 
which  in  previoas  generations  were  pertbrmed  intelligently."  For  the 
following  reasons  many  instincts  are  referred  to  natural  selection  solely: 
1.  Considering  the  great  importance  of  instincts  to  species  they  mast 
be  in  large  part  subject  to  natural  selection.  2.  Many  instinctive 
actions  are  performed  by  animals  too  1  ow  in  the  scale  to  admit  of  oar 
supposing  that  the  adjustments  which  are  now  intuitive  can  ever  have 
been  intelligent.  3.  Among  higher  animals  intuitive  actions  are  per- 
formed at  an  age  before  intelligence,  or  the  power  of  learning  by 
individual  experience,  has  begun  to  assert  itself.  4.  Many  instincts, 
hke  incubation,  are  of  a  kind  which  could  never  have  arisen  by  intelli- 
gent observations."  Finally,  these  two  causes  have  cooperated  in  the 
formation  of  instincts.  , 

The  distance  between  intellection  and  volition  on  the  one  hand  and 
the  organic  processes  associated  wilb  them  seem  to  be  narrowing  year 
by  year.  Dr.  Horsely,  in  aleetui-o  before  the  Itoyal  Institution  of  Great 
Britain  on  the  motor  centers  of  tbo  brain  and  the  mechanism  of  the 
will,  omitting  the  discussion  of  the  existence  of  the  freedom  of  the  will 
and  the  sources  of  our  consciousness  of  voluntary  power,  arrives  at  the 
.  fbllowiog  conclusions : 
'  As  a  rule,  both  cerebral  hemisjihercs  are  engaged  at  once  in  receiving' 
aud  considering  one  idea.  Under  iioeircumst'incescan  two  ideas  eithei 
be  considered  or  acted  upou  atientivdy  ;it  the  same  moment.    Therefore 

,  f.oo-ilc 
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tlie  braio  is  a  single  instrumeiit.  Our  idea  of  our  being  single  iodivid- 
nals  is  due  entirely  to  this  siuglv  action  of  tlie  brain. 

The  lectnrer  also  pointed  oat  the  speci&c  portionB  of  the  bmin  to 
vbicb  pfaysiologists  have  been  able  to  relegate  certaiu  activities. 

Prof.  Balfour  Stewart  delivered  tbe  annual  address  before  the  Society 
of  Psychical  Beseareb,  in  London,  Angust  24,  on  the  occasion  of  the 
thinl  anniversary.  The  exact  position  of  the  society  is  best  indicatt'd 
by  tbe  language  of  Professor  Stewart:  "To  my  mind  the  evidence  al- 
ready adduced  is  such  as  to  render  highly  probable  the  occasional 
presence  amongst  us  of  something  which  we  may  call  thought-transfer- 
ence, or,  more  generally,  telepathy;  but  it  is  snrely  our  duty  as  a  society 
to  accumulate  evidence  until  the  existence  of  such  a  power  cannot  be 
controvortetl.  We  liavtt  not  been  remiss  in  this  respect,  and  it  will  be 
found  from  tbe  pages  of  our  proceedings  that  the  main  strength  of  onr 
society  has  been  given  to  prove  the  oxiateuce  of  telepathy,  in  the  belit>f 
that  such  a  fact,  well  eatablisbeil,  will  not  only  possess  an  independent 
value  of  its  own,  but  will  serve  an  an  admirable  basis  fur  further  oper- 
ations." 

lu  a  paper  on  comiiarative  physiology  and  psychology,  pablisfaeil  is 
the  American  Naturalist,  Dr.  Clcveiiger  takes  tbe  ground  that  the 
science  of  psychology  is'bused  upon  comparative  microscopic  anatomy 
and  a  physiology  into  which  iitoleculur  physics  shall  enter  more  in  tbe 
future.  Not  only  are  the  laws  wbidi  bind  the  social  organism  simitar 
to  and  derived  from  those  which  govern  the  units  of  which  it  la  com- 
posed, but  the  protopiasmic  unitH  aio  governed  by  the  same  processes 
down  to  chemical  affinities. 

Mr.  Charles  Morris  contributes  to  tbe  same  jonmal  a  series  of  articles 
upon  mind  and  matter,  in  which  the  limits  of  the  boundaries  of  con- 
sciousness and  nnconsciousuess  are  discussed. 

ETHNOLOGY. 

The  classification  of  mankind  by  blood  is  ethnology.  Professor 
Flower's  presidential  address  before  the  Anthropological  Institute  on 
January  27  was  devoted  to  this  subject.  Tbe  majority  of  anthropolo- 
gists at  tbe  close  of  18S5  leaned  towards  the  theory  of  the  unity  of  our 
species.  Humanity,  according  to  this  view,  is  included  in  a  single  genus 
(Homo),  which  contains  but  one  i^pecies  (Sapiens).  Here  the  consensus 
ends,  but  there  still  remains  a  tolerably  fi?;ed  belief  that  tbis  species 
coutuius  three  subspecies,  main  varieties  or  something  of  that  kind. 
"  After  a  perfectly  independent  study  of  the  subject,"  says  Professor 
Flower,  "  extending  over  many  years,  I  cannot  lesist  the  conclusiou,  so 
of^n  arrived  at  by  various  anthropologists,  and  so  ofteu  abandoned  for 
some  more  complex  system,  that  the  primitive  man,  whatever  lie  may 
have  been,  has  in  the  course  of  ages  divaricated  into  three  extreme 
types,  represented  by  the  C'aucasian  of  Europe,  the  Mongolian  of  Asia, 
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and  the  Ethiopian  of  Africa,  and  that  all  existing  individuals  of  tlie 
species  can  be  arranged  around  these  types  or  somewhere  or  other  be- 
tveeo  them." 
The  Ethiopian  or  Negroid  race,  may  be  divided  as  follows: 

A.  AMcana  or  typical  Ifegroes. 

B.  Hottentots  and  finshraen. 

0.  Oceanic  negroes  or  Melanesians. 
J>.  yegritM. 
^e  Mongolian  type: 
A.  Eskimo. 
S.  laical  Mongolian  races  of  Asia. 

C.  The  Malay. 

J>.  Brown  Polynesians, 
S.  American  Indians. 
The  OaacaAian  or  white  division  indndes: 

A.  Xantfaochroi. 

B.  Melanoohroi. 

The  Dravidians  of  India,  The  Teddabs  of  Ceylon,  and  probably  tbo 
AInofl  of  Japan  and  the  Maoatze  of  China  belong  to  this  race,  wbicU 
may  have  oontribated  something  to  the  mixed  character  of  some  tribes 
of  Indo-Oblna  and  the  Polynesian  Islands,  and  given  at  least  the 
characters  of  the  hair  to  the  otherwise  Negroid  inhabitants  of  Aus- 
tralia. 

Modem  Jews  are  thus  tabulated  by  Mr.  Joseph  Jacobs: 


Country. 

Nnmbcr. 

Per 

OCDI. 

A 

Jews  by  reli^on  And  birth : 

Tentooift,  SlaTonis 

BoiDAnc«,  Levant,  Africft. 

6.500,000 

425,000 

IM 

(75,000) 

60,000 

6  000 

10,000 

6.500 

i.eoo 

(12,000) 
6  OOO' 
4,000 

b;ooo 

KsnitM 

0-3 

SMonicM .. 

The  recent  troubles  in  Bulgaria  hare  evoked  a  nnmber  of  vulamee 
treating  npon  the  ethnology  of  the  peopl(»  more  or  less  intimately  en- 
gaged in  the  controversy.  The  works  of  Lewis  Leger,  Dr.  EaniU,  and 
Leon  Prnnel  de  Bosny  may  be  consulted  with  profit. 

Professor  Packard  brings  together  in  two  articles,  published  in  tbe 
American  iNatnralist,  a  great  deal  of  interesting  information  rtspeot- 
ing  the  former  southward  rnugeof  the  Eskimo  in  Labrador.  Dr.  Fnios 
Uoas  has  in  several  commuuicatious  made  us  well  acquainted  witli  hia 
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residence  among  the  Eskimoi  of  BafBnIand.  Mr.  Lacien  Taroer  will 
soon  pnblisb  an  eibanstive  moDograph  apon  tbe  Eskimo  and  Indian 
popalationa  of  UDgava,  a  region  about  which  little  has  bitherto  been 
known.  Add  to  tbese  Schwatka's  travels,  Lientenant  Kay's  report  on 
Point  Barrow,  Lieutenant  Stoney's  brief  report  on  the  Kowak,  Mar- 
doch's  papers  on  arts  at  Point  Barrow,  Dr.  Dall's  address  on  the  tribes 
of  Alaska,  and  we  eball  have  for  tbis  year  a  tolerably  comprehensive 
review  of  the  Eskimo  area. 

The  following  is  Dr.  Dall's  outline  of  tbe  tribes  as  at  present  tetMg' 
nized: 

Orarkmt. 


nraUIT  BTOOE. 


SMImMwl  popnlBtlod. 


N^orthweatem  Innuit: 

Kopag-mOt,  1877 

Kftng-malig'mOt,  1877 ) 

Nuwnk-mat,  1877 

NOwatCg-mQt,  1877 

Kuag'mfit,  1877 3 

Aiuatic  Innoit: 

Yuit . 

Island  Innnit: 

Imah-kli-mflt 

ing-fib-kli-mut 

Shi-wo-kng-mfit — 

Western  hinuit: 

Kaviag'-mOt,1877 

Mfth'-le-mflt,  1877 

Unalig'-mOt,  1877 

atOg'-mflt,  1877 

Mag'emttt 

Kaiaiig-mQt 

KfiskwCg'-inOt 

■  NQshagag'-mQt,  1877 

Oglemut '. . . 

Kfiniag'-mQt 

Cbfl-gach'igmat 

Aleutians: 

TJnttngfin,  1877 2,200' 

Indimu, 

TINItEH  OB  ATHABASCAN  STOCK. 
Western  Tinneh: 

Kai'-yflh-kho-ta'na,  1877 ', 

KoyQ'-ktlkh  o-ta'-na,  1877 ).  2,000! 

Un'-akho  ta'-iia,  1877 \ 
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KiiroUin  tribes: 

Teii'-an-fefit-chin',  1877 VOOf 

Tennath'-kfit-ohin',  1877 Extincr. 

Tat-sah'-ktlt-cLiii',  1877 Eitinct. 

Kat-chftklitchiii',  1877    

Nah8it'-kQtK)hm,1877 

Vflnta'-kOt-chin',  1877 

nai-an-kut-ehin  (t),  1877 , 

L'.tsleru  Tiune}i: 

K'nai'-a-ktao-taoa 6W 

Ahtenft',  1877 3S0 

Nebaanees: 

Abba-to-teofth,  1877 ■ 

Acheto-tinneh,  1877 

KhOn-flm-ah'  ■ 

Ci'jriers: 

"Takaili" 

T'silkotinneh 

Tlinket  or  Ealashian  stock: 

Chilkaht-kwan 1^14 

Yak-atat',  1877 500» 

Sit-kii-kwan,  1877 ^ 

StakhiD-kwan,  1877 J.  4,M9 

Skfit-twan  (!)  Dawson,  1844 ^ 

Httida  stock:  * 

Haida ■.  788 

Tsitnp-si-aa'  stock: 

Taimpi-Bi-an' 

Ethnography  of  Guatemala. — Dr.  Otto  Stoll,  a  resideut  pfaysician  in 
Guatemala,  has  nadertaken  to  euppIemeDt  the  work  of  Brassear  andot 
Berendt  on  the  comparatire  lingnistJCS  of  the  Central  American  Stat«s. 
Tliere  are  eighteen  langaages  now  spoken  in  Gaateniala,  foart«eii  of 
them  belonging  to  the  Maya  Qa'icbd,  viz,  Maya,Mopan,Chol,Qa'ekchJ, 
Fakouchi,  Uspanteca,  Ixil.   '  Dr.  Stoll  diridee  the  Maya  in  four  groai)6'> 

A,  Tzental. 

B.  Pokonohi. 
G.  Qa'ich6. 
D.  Msme. 

A.  Tzental  group. 

1.  Ohontalsof  Tabasco. 

SynoDymy:  Do  not  confound  them  with  the  "Obontales"  of  Nica- 
ragua, wiio  are  entirely  different. 
3.  Tzentalis  (Ocosingo). 

Synonymy  1  Geldal  (Gespeda). 
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3.  Tzotziles  (San  Gbristoba)  de  Chiapas). 

Synon^'my :  OiDocaiittca  (Cespedn) ;  Zotzlem  (Brassear)  or  Zotzil ; 
Quelenes  (Spanish  historians). 

4.  Gfaaiiabal  (Oomitan  near  oortli  of  Gaatcmala). 

5.  Cboles  (across  Guatemala  from  Salinas  r.  to  Montagoa  t.;  see  p.  IKI). 

SynoDjmy:  Futum  (Berendt);  Choiti  (Morao);  Golcbi  (Palacio); 
Ecolchi  (Alonzo  de  Escobar). 

6.  If  opanes  (Dorth  of  Gbols  in  Oaatemala). 

B.  Poamcki  group. 

1.  Qu'ekcbis  (east,  west,  and  north  of  Gobaii). 

Synonymy :  Caechl  (Palacio) ;  Gaichi  ( Jnarroa) ;  Aqnacateca,  Maine, 
Qn'ich^,  Gakchiquel,  Tzn'tnzil,  Pokomam,  Chorti.  The  Sinca, 
Pupulca,  Pipil,  and  Carib  represent  other  stocks. 
Dr.  Stoll  takes  up  his  work  in  a  ver>-  systematic  manner,  stock  by 
stock,  giving  in  each  the  tribes  examined,  together  with  the  lit- 
erature, synonymy,  chirography,  history,  and  vocabulary.  Thus: 
(«.)  Aztec  stock.    The  Pipils  (Escaintla  and  Guajiniquailapa). 

Synonymy:   Pipil   (aathore);    Mejicano   and   KahaatI   (Jnarros); 
Kabuatl  of  the  Balsam  coast  and  Izalco  (Squier);  Mexicanic,  or 
language  of  the  TIaskaltekas  (Scherzer). 
(A).  Mije  stock.    The  Pupolncas  (Gognaco  extreme  sontheast). 

Synonymy:  Pupnluca  (Jnarros);  Populuca  (Palacio);  Popolncn 
(Berendt  Mss.).  Papaluka  (Brassear)  is  the  uame  of  a  Cakchi- 
chiqnel  village,  and  Scherzer's  Papnlnka  Katachike  is  pure 
dakchiquel. 
(c.)  Carib  stock.  The  Carlbs  (Gulf  of  Honduras). 
(d.)  The  Maya-Qa*ich6  stock;  260  words  in  16  languages  given.  Egkchi 
(Habel);  Cakchi  (Charencey);  Yat«r  coufounds  Cacchi  with 
Qu'ich^. 

2.  Pokonchis  (aroand  Tactic). 

Synonymy :  Spelled  Poconchi,  Pocomchi,  and  Pakomcbi.  The  Po- 
con<^i  of  Gago  and  Scherzer  is  Pokomam. 

3.  Pokomams  (Guatemala  to  Jalapa  and  eastward). 

Synonomy:  Poconchi  (Gage  and  Scherzer);  Pakome  (Charenay)). 
'  4.  Chortis  (Zacapa  and  Cbeqnemala  and  eastward). 

Synomymy:  Leuguaapay  (Palacio);  Choi  (Jimenez,  by  Brasseur). 

0.  QuUM  group. 

1.  Qn'ich^  (Canen  and  Babinal,  southwest  to  Pacific). 

Synonymy:  LengnaUtatlica  (antbora);  also  Eioh4. 

2.  Cspantaks  (S.  Miguel  Uspantan). 

3.  Cakeliiqaels  (Tecpan  to  3ta.  Lacia  and  to  Pacific). 

Synonomy:  Lengua  Achi  (Fuentes,  Palacio);  Cuanhtemalt«co  1 
(Palacio);  Kaccbikil  (Yater);  Ghacciquel  (Tb.  Gage);  Pupuluka 
Katschikel  (Scherzer);  also  Cakchiquelcbi. 
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4.  Tz'atDJiles  (sroand  Aitlaii). 

SynoDytuy :  Sotojil  (FoenteB);  also  Zutahil,  TsntohiL 

D.  Mame  group. 

1.  Ixiles  (Gotzal  ana  viciuity). 

'J,  llameB  (all  Southwestern  Guatemala). 

SynoDomy:  Zakloh-pakap  (Beynoso);  Mem.  (anthors). 
3.  Agiiacatecas  (Hucbuetenango.    The  Sinca  language  (Sontbeafit  Gna- 
teiuala). 
Synonomy:  Siuca  (Juarros);  Xinca  (Rerendt  Mbs.);  Xorta  (Gavar- 
rette'a  chart). 
The  Alagtlilac  Inoguage  (S.  Cristobal)  little  known. 


>/  llie  Maya  UmgaagM. 


Dr.  John  Beddoe  has  published  the  result  of  a  study  extending  over 
thirty  years,  prosecuted  for  the  purpose  of  ascertaiDing  the  componeote 
in  the  present  population  of  the  British  Isles.  The  color  of  the  bair 
and  eyes  is  the  chief  rdiancein  the  author's  observations  for  the  analysis 
ot  laolal  distiibation  lu  the  present  population  of  Britain. 

QLOSBOi^ay. 

The  lecture  before  the  "OonferenceTransformiste"  this  year  was  de- 
livered by  M.  Abel  Hovelacque  on  the  evolution  of  language.  Accord- 
ing to  the  lecture  both  scieutiflo  analysis  and  the  speech  of  infiintB 
prove  that  language  primordially  springs  from  monosyllabic  elements. 
At  first  the  cries  and  ejaculations  of  children  are  intentional,  and  later 
they  in  common  with  savages  espresiS  their  ideas  by  emot^oual  tones. 
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From  these  mde  beginnings  langnagepnTSaesalaw  of  evolation  which 
we  may  stndy  quite  apart  fiom  the  people  who  ose  it,  in  the  same  man- 
ner and  tbrongh  the  same  metboda  as  the  Koologist  studies  compara- 
tive  anatomy.  M.  Hovelacqae  relegates  langmtige  to  the  class  of  physi- 
ological science,  and  stadies  it  in  its  formation,  growth,  matnrity  and 
decay.  Monosyllabism  is  the  yoath  of  language,  agglatioation  charac- 
terizes its  adolescence,  flexion  its  manhood  and  decrepitade. 

An  ingenious  example  of  linguistic  criticism  is  that  to  which  Dr. 
Brinton  has  subjected  the  Taensa  grammar  and  dictionary  of  M.  J. 
Farisot.  After  acmtinizing  the  structure  of  the  grammar  and  exam- 
ining the  errors  in  climatic  and  other  allusions  in  tiie  text,  Dr.  Brinton 
comes  to  the  condnsiou  that  the  whole  thing  is  a  forgeiy.  After  cor- 
respondence with  Lucien  Adam  and  F.  Miiller  it  seems  more  probable 
that  the  young  author  had  really  gotten  hold  of  an  ancient  manuscript, 
hut  that  he  bad  so  doctored  it  that  he  is  ashamed  to  reveal  the  original. 
Meanwhile  these  savants  have  decided  upon  a  most  praiseworthy  course, 
viz,  to  say  nothing  about  the  Taensa  grammar  until  the  author  pro- 
duces the  original  manuscript. 

Dr.  Daniel  G.  Brinton  appealed  to  American  students  to  devote  them- 
selves to  our  aboriginal  languages,  quoting  in  conclusion  the  words 
of  Professor  Whitney :  "  The  study  of  American  languages  is  the  most 
frnitful  uid  the  most  important  branch  of  American  archEBoIogy." 

Philologists  are  fluently  at  a  loss  to  see  liow  collectors  of  vocabu- 
laries can  have  listened  so  differently  to  the  pronunciation  of  words  of 
savages.  Much  of  the  difference  in  their  vocabularies  is  donbtless  due 
to  a  want  of  uniformity  in  alphabet  and  to  the  nationality  of  the  tran- 
scriber. More  snbde  than  either  of  these  caases  is  that  pointed  ont  by 
Mr.  Hale,  namely,  the  existence  of  elementary  sounds  of  an  intermediate 
character  which  seem  to  float  between  two,  and  sometimes  even  three 
or  four,  divers  articulations. 

The  linguistic  stocks  of  all  the  tribes  of  Korth  America  are  gradually 
being  worked  ont  by  the  Burean  of  Ethnology.  The  strip  of  west  coast 
fix>m  Alaska  to  Mexico,  crowded  with  different  languages,  is  the  last  to 
yield  to  classification.  Mr.  Dorsey  has  succeeded  in  nnraveling  the 
little  bands  on  the  Siletz  Agency  with  the  following  result: 

Attt^Kuoan  or  Tinn4  family. — South  Biver;  Ohetcoe  dialect  of  the 
Tntn ;  Joshua  and  c<^nate  dialects  of  the  Lower  Bogue  Biver  Indians ; 
Kaltooaetunns ;  Mekwnnntanns;  Ynkwitee or  Buchre  dialect ;Ewatami 
or  Sixes;  Upper  OoquiUe;  Applegate  Creek;  Oalice  Greek;  Ohasta 
Costa  (Shista  Ehwu-sta). 

SiMaUue, — SiQslaw;  TJmpqua;  Alsea;  Taqniua. 

JfvUttJt. — Lower  Coqnille. 

TaAwbno.— Upper  Bogue  Biver. 

JSagti.'ShaaUk. 

KUkUtO. 
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COMPASd.TITB  TEOHNOI^QT. 

In  several  quarters  a  fresh  impulse  has  been  given  to  the  intimate 
stndy  of  modem  savage  technique. 

The  iact  that  we  have  no  other  clae  to  the  iodastrial  history  of  the 
past  or  to  the  explanation  of  the  discoveries  of  the  archteolo^t  ou};ht 
to  have  directed  attention  sooner  to  the  necessity  of  describing  savage 
processes  down  to  the  minutial. 

Dr.  Washington  Mathews,  in  bis  paper  on  Navajo  weaving,  has  pro- 
dnced  a  paper  of  this  class  worthy  of  imitation.  Its  highest  cotnnienda- 
tion  is  that  any  modern  weaver  conld  from  the  description  reconstmct 
the  apparatus  and  produce  a  Nav^o  blanket  or  belt. 

Col.  F.  A.  Seeley,  of  the  United  States  Patent  Office,  has  published 
a  second  paper  on  the  getaesis  of  inventions  from  the  atandpoiot  of  the 
patent  examiner.  A.  convenient  term,  eurematicg,  is  used  to  define  the 
stndy  of  inventions  as  to  their  order  and  their  laws. 

Prof.  Cyrus  Thomas  publishes  in  the  third  report  of  the  Bureau  of 
Ethnology  an  elaborate  examination  of  the  "  Tableau  des  Bacabs,"  Codex 
Cortcsianns,  and  plate  44,  F^ervary  Codex,  to  show  the  intimate  rela- 
tion between  the  Maya  and  the  Mexican  symbols  and  calendars  in  their 
method  of  representation. 

Dr.  Brinton's  paper  on  the  lineal  measures  of  the  semi-civilized  na- 
tions of  Mexico  and  Central  America  reaches  the  following  conclnsions: 

1.  In  the  Maya  system  of  lineal  measures,  foot,  hand,  and  body  meas- 
ures were  nearly  equally  prominent,  bnt  the  foot-nnit  was  the  customary 
standard. 

2.  In  the  Cakchiquel  system  hand  and  body  measures  were  almost 
exclusively  used,  and  of  these  those  of  the  band  prevailed. 

3.  In  the  Azt«c  system  body  measurements  were  unimportant,  hand 
and  arm  measures  held  a  secondary  position,  while  the  fool  measure 
was  adopted  as  the  official  and  obligatory  standard  both  in  commerce 
and  architecture. 

4.  The  Aztec  terms  for  their  lineal  standard  being  apparently  of  Ma>'a 
origin  suggests  that  their  standard  was  derived  from  that  nation. 

5.  Ifeitiier  of  the  three  nations  was  acquainted  with  a  system  of  esti- 
mation by  weight,  nor  with  the  use  of  the  plumb-line,  nor  with  an  accu- 
rate measure  of  long  distances. 

SOOIOLOOT. 

As  a  means  of  realizing  a  vast  amount  of  material  f(ff  socioloeical 
purposes,  the  only  safe  method  in  such  investigations,  Dr.  Francis  Gal- 
ton  has  made  nse  of  family  records,  printed  questions  put  in  the  hands 
of  great  numbers  of  people  to  be  filled  np.  The  results  of  this  inquiry 
are  partially  Bummed  up  in  the  vice-presidential  address  before  the 
section  of  anthropology  in  the'British  Association  with  the  title  "Typea 
and  their  luheritance."    Bspecial  attention  is  given  to  stature,  for  rea- 
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sons  stated  in  tbe  address.  It  apt>ear8  thAt  tlie  offspiiog  does  not  tend 
to  reeemble  tbe  parents,  but  to  be  always  more  mediocre  than  they;  to 
be  smaller  if  tbe  parents  were  large,  lo  be  larger  than  tbe  parents  if 
tbe  latter  were  small. 

"There  can  be  no  doubt,'*  says  Mr.  Oalton,  '^that  heredity  proceeds 
to  a  considerable  extent,  ))erhaps  principally,  in  a  pieoemeal  or  piebald 
fashion,  caasing  tbe  person  of  tbe  child'  to  be  to  that  extent  a  mosaic 
of  independent  ancestral  heritages,  one  part  coming  with  more  or  less 
variation  from  this  progenitor  and  another  from  that.  To  express  this 
aspect  of  infaeritauce  where  particle  proceeds  flrom  particle,  we  may 
conveniently  describe  it  as  particalate." 

''Whenever  a  feature  in  a  child  was  not  personally  possessed  by  either 
parent,  but  transmitted  through  one  of  tbem  from  a  more  distant  pro- 
genitor, the  element  whence  that  feature  was  developed  must  have  ex- 
isted in  a  particulate,  though  a  personal  and  latent  form  in  the  body  of 
the  parent.  The  total  heritage  of  that  parent  will  have  included  a 
greater  variety  of  material  than  was  atilizcd  in  the  formation  of  hia 
own  personal  structnre."  The  lecture  closes  with  tbe  application  of  the 
argument  to  the  formation  of  colonies  or  composite  individaals. 

Mr.  Dall,  from  bis  long  Alaskan  experience,  made  familiar  with 
masks  and  labrets,  has  extended  bis  study  into  other  regions,  if.nd  pro- 
duced, a  work  on  the  geographical  distribution  of  these  otyects  which 
is  of  great  ethnical  valne.  His  speculations  lead  bim  to  the  conclusion 
that  intimate  relationship  once  existed  between  Oceanica  and  the  west- 
ern continent. 

The  Bev.  J.  Owen  Dorsey  was  for  many  years  among  tbe  Bakotan 
tribes,  and  became  so  conversant  with  their  language  and  habits  that 
he  baa  been  invited  by  tbe  director  of  the  Bureau  of  Ethnology  to  pre- 
pare an  e]aborat«  account  of  that  stock.  His  monograph  npon  Omaha 
•  Sociology  is  the  first  of  a  series,  which  will  terminate  with  grammars  and 
vocabularies.  Mr.  Dorsey  is  by  far  tbe  best  equipped  man  in  tbe  world 
to  treat  this  subject.  The  Omaha  belong  to  the  Dhegiba  group  of  the 
Sionan  family,  the  other  member  of  the  family  being  the  Kwapa.  In 
connection  with  this  paper  should  be  read  M^or  Powell's  rejwrt  upon 
it  in  the  introdnction  to  his  third  annual  report. 

Mr.  Ward  read  before  tbe  Autbropological  Society  of  Washington  a 
paper  of  great  sociological  importance,  in  which  are  contrasted  moral 
and  material  progress.  By  tbe  former,  the  antbor  means  tlie  actual 
removal  of  social  evilsj  by  the  latter,  the  discovery  of  principles  and 
the  invention  of  appliances  calculated  to  remove  them.  The  aim  of  tbe 
paper  was  to  call  attention  to  the  fact  that  while  material  progress  goes 
on  by  steady  accretions,  in  which  every  step  is  permanent  gain,  moral 
progress  takes  place  by  a  rhythmic  action  of  which  only  the  algebraic 
suui  of  its  many  duxes  and  refluxes  can  be  counted.  Every  age  has 
possessed  all  tbe  arts  of  tbo  ngc  that  preceded  it,  aud  has  added  some- 
thing to  themj  but  the  welfare  of  man  does  not  advance  b^'  auj-  such 


844  SCIENTIFIC  RECOBD  FOB  1886. 

method.  Mr.  W^d  sees  the  reason  for  this  in  the  Tact  that,  knowledge, 
ingeaoity,  akill,  nnd  iiidustrj',  well-nigfa  omnipotent  in  the  accomplish- 
ment of  anything  toward  wbfcb  they  can  be  once  fairly  directed,  have 
not  been  applied  to  moral  end  and  directed  to  the  attainment  of  social 
well-being. 

MYTHOLOGY  ilHD  FOLE-LOBB. 

A  very  important  addition  to  the  philosophy  of  animlsni  is  that  of 
Mr.  J.  G.  Frazer  in  bi«  connection  of  bnrial  cnstoms  with  the  primitirc 
theory  of  the  soul.  The  whole  range  of  literature  has  been  conaalted, 
and  the  acrnpnlous  habit  of  Mr.  Frazer  in  the  enumeration  of  authori- 
ties will  be  of  the  greatest  advantage  to  those  who  wish  to  follow  op 
tbe  Bobject.  The  feature  most  thoroughly  examined  is  the  identity  of 
ghosts  and  the  belief  in  a  second  or  spirit  self. 

Mi^or  Powell,  in  reviewing  Mr.  DiUI's  paper  on  masks,  draws  atten- 
tion to  tbe  fact  that  in  parapbemalia,  as  in  folk-lore,  tbe  practical 
passes  imperceptibly  into  the  mythical.  "Savage  mythology  deals 
largely  with  animal  life,  and  savage  drama  is  intimately  associated 
with  savage  mythology."  Among  many  ITorth  American  tribes  tbe  old 
men  and  women  who  transmit  mythic  lore  are  listened  to  with  great 
interest,  and  as  the  stories  of  the  ancient  god-beasts  are  told,  resort  in 
had  to  drabiatic  personiflcatiou  to  give  zest  and  vigor  to  the  mythic 
tales. 
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21  pp.,  1  pi.     Svo. 
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Eopfinaase.  Arch.  f.  Anthrop.,  xv,  aap.,  121-lSS. 
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CAlviblla, Co0MT. — Beligiona  -nine  of  the  Unknowable.    Fop, So.  Month., xxvi, 
779-786. 
,,J!)areste,  H.— Hypothtoe  aor  I'origine  des  droitiera  et  des  ganoheis.    Bull.  Spo.  d'an- 
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sept.  1884.    Hattrianx,  xix,  241-251. 
]>ATiD,  T. — Anomaliea  de  I'appareil  dentaire  ohez  l'homme.    Amiena  [from  Odontolo- 
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Arbor  meeting. 
DsLACKOix,  J,  E. — Le  temple  de  Boro-Boudonr.    Bev.  d'ethnog.,  rr,  452-^56. 
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J.  at  PhUology,  T,  136-UO. 
Ely,  Bichabo  T. — Beoent  Amerioan  SoeiaUfon.    Johna  Hopldns  Univ.  Stndiee  in 
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A  letter  from  the  Gipositien  at  New  Orleans  to  the  Indian  tribes.     Carlisle : 

Ind.  Soh.  Print. 
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giberi*  wd  Japm.    li.,  S41-S47. 
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PiETTE,  Ed.— L'art  pendant  I'ige  dn  reune.  Ljon ;  Pitrst  alii^.  [Bev.  In  Mat^ 
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d&shalDte.    Mat^rians,  zix,  299-303. 
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pp.     [Bmitfaaouiaa  Institution,  Bnrean  of  Ethnology,  J.  W.  Powell,  Director.] 

Pixiss,  H. — Qeschichtlicbes nnd  Etboologischee Uber  KDabenbescbneidnng.    Leipcig: 
.      C.  S.  Hirschfeld.    33  pp.    8vo.    [Trans.  Dealscfaes  Arch.  f.  Gesch.  d.  Med.  u.  med. 
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Poors,  Ben:  Peblrt.— A  deocrlptive  catalogne  of  the  GoTenunent  psblicationa  of 
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Pottery,  List  of  books  and  pamphlets  on,  in  aoienoe  and  art  department,  South  Ken- 
sington Hnaenm,  London. 

Powell,  J.  W.— Prom  savagery  to  barbarism.  Annoal  addreaa  as  president  of  the 
Anthropological  Society  of  Washington.    Tranaactions,  m,  173-196. 

Inheritance  among  the  ancient  Arabs,    Science,  January  2.    [Beview  of  Q.  A. 

Wilkes'  Daa  Hatriarchat  (Mntterrecht)  bei  den  alten  Araben.     Leipzig; 
Schnltte.    73  pp.    Svo.] 

On  kinstaSp  and  the  tribe.    On  kinship  and  the  clan.    Tribal  marriage  1a*r. 

On  actlvital  similarities,    m.    Ad.  Bep.  Bureau  of  Ethnology,  xxxvm- 

LXXIV. 

Preface  to  iii.  An.  Bep.  Burean  of  Ethnology.  [Beview  of  Papers  in  the  vol- 
ume, report  of  operations  of  the  bureau. 1    Pp.  i-lxxiv. 

ThirdAnnnalBeportoftheBareanof  Ethnology  to  the  Secretary  of  the  Smith- 
sonian Inatitntion,  lS8]-'e2.  Washington :  Govt.  Print,  [dated  lb84  on  tbe  title- 
page,  1>S83  in  page  in,  and  issned  in  181:^]  60()  pp.,  200  Sgs.  Svo.  [Contains 
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Prince,  M. — The  nature  of  mind  and  human  aatomatism.     Pbila.     I2mo. 

Theqoeiition  of  a  vital  principle.    Boston  Med.  A,  B.  J.,  cxiii,  251-253. 

Protap  Cra?(I>Ra  Boy.— The  Mahabharata  of  EriBhna-Dwaipayana  Vyasa.  Traua- 
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QCATRBPAOSS,  A.  DB.— L'BommetertiaireetBasnrviTsnoe.     Mat^rianx,  xix,  3.  wit., 

n,  337-341. 

L'Homme  tertiatre.    Lyon  [from.  Mat^riaoz}. 

VHornme  tertiaire.     Thenayet  lea  lies  Apdamans.     MaUria]ix,xnt,  3.a&.,Ii, 

97-107. 

MoB^noi  d'histoire  natnrelte  de  Paris.     Id.,  376-380. 

Note  snr  I'^tat  aotnel  des  Maoris  rest^  ind^pendants.     Rev.  d'ethnog.,  iv, 

07-119. 
QcicK,  E.  R. — Stone  monnda  in  Whitenater,  Indiana.     Ball.  Brookrille  Soo.  Nat. 

Hist.,  No.  1. 
Rabot,  Ca. — Notes  ethnograpbiqaes  Tecneillies  en  Laponie.    Rev.  d'ethnog.,  iv,  23. 
Kakkk,  H.,  and  Carl  v.  Voir. — Ueber  don  amerikaniachen  Zwerg  t>anh  Eljnn. 

eenannt  Oeneral  Hite.    Arch.  f.  Anthrop.,  XVi,  '2S9-II39. 
Znr  Craniotofrie  der  Relten.     Beittage  Kur  Anthrop.,  &c.,  Bayems.  \t,  pp.  11)9- 

121. 
Rauke,  J. — Bronieschiidel  and  SckiidelonbiruugsmethodeD.    Corr.-Bliitt.,  xv,  9(^. 
Report  on  leceat  anthtopologioal  literainre  before  the  general  meeting  of  the 

German  Anthropological  Society.    Corr.-Bliitt.,  79-87. 
Rapport  snr  aoe  mission  anx  lies  Philippines  et  en  Ualaisie,  lB79-'ei.     Arch  d.  mi»- 

xions  scient.,  Paris,  271-479,  chart  and  plate. 
Kachbr,  a. — Homo  sapiens  ferns,  Oder  Zastande  der  Verwilderten,  Ac.    Leiptig: 

Demcke.    134  pp. 
Rautenbbrg,  E.— Ans  der  Torgesohichtlioben  Zeit.     Hambnrg :  Kappmanu.     33  pp. 

Bvo. 
\t\v,  P.  H.— Report  on  the  International  Polar  Expedition  to  Point  Barrow,  AlMks. 

WadhiDKton:  Gov't  Print.    G%>  pp.,  plates  and  figures. 
Raylriqh,  Lord.— Civiliiation  and  ef  csigfat.    Science,  tieplember  4.    From  Hatiuv, 

No.  798,  p.  340. 
Krclcs.  Elib.— Earth  and  its  inhabitaots.    Asia,  iv.    N.  York.    8to. 

Les  primitifs ;  ^tndes  d'etbnologie  compares.     Paris.    394  pp.     12mo. 

RBI68,  W.,  and  A.  StCbel.— Das  Todtenfold  von  Ancon  iif  Pern.     12.-I3.     Lfg.     Ber- 
lin: Asher  &  Co.    Folio. 
Report  ol  the  committee  appointed  for  the  purpoae  of  investigatiog  and  pnbliBbing 

reports  on  the  pbyeical  characters,  langnages,  industrial  and  aoclal  condition  at 

the  nortbnestem  tribes  of  the  Dominion  of  Canada.    BritiBk  AsM>oiatioD  for  ISBB. 

Nature,  Oct.  1. 
Revoe  d'antbropclogie.     Paris :  P.  Topinard.     8*r.  ii,  vol.  vn,  4  nrs. 
Revne  d'ethnograpbie,  Paris,     Vol.  rv,  4  nrs. 

Revue  de  I'bistoire  des  religious.    Annates  dn  Mnate  Gnimet.    Nonv.  a6i.,  xi. 
Revne  scientiflque.     Paris :  M.  Charles  Bichet.     Vols.  35  and  36.     Weekly. 
Rev.  Philippb.— Dn  poide  des  hdmispbbres  c6r6branx  d'npri*  le  legiotre  de  Broe*. 

Rev.  d'anthrop.,  vin,  39-57.    (See  Le  polds  da  cervelet,  dn  bnlbe  et  de  l»  pcotv- 

brirance.     Id.,  vii.) 
Du  poida  des  lobes  o6r6braDX  (ftY)Diaux,  ocoipitanx  et  pari^to-tempoiaiix} 

d'aprte  le  registre  de  Brocn.     Ecv.  d'anthrop.,  3.  s..  Tin,  38r>-396. 
Dn  poids  des  lobes  scion  le  sein,  I'&ge  d'apr^e  len  registrei  de  Brooa,     Aim.  iiiM>- 

psfob,,7.s.,  11,348-253. 
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The  Cbittagong  hill  tribes.    HeralC  of  a  Joarney  in  1882.    Tranal.  by  A.  U. 
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de  France,  s^.  ii,  tome  lu,  191 ;  206. 
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Hiir  nil  m6molre  de  M.  A.  Pousse.     Aroh.  Sue.  Am.  de  Prance,  aii.  n,  UI,  UK 
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SCHWST,  ExiL. — Di«  Anthropologie  in  der  Haoptatadt  der  Vereioigton   Btuten. 
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^  Smith,  ERMUiinK  A. — Artificial  wampnm.    Science,  Jan.  3. 
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SooKM  AmAiokine  de  France,  ArcUvea  de  la.    Noavelle  [u]  H^rie,  Tome  iii.     [Thv 

pnblicatione  of  the  society  are  ag  follows:  Jete»:  Tome  I,  18G3-18G5;  Tome  ii, 

IHflC-lSTS;  Tonel]l,18T4.    6vo.    Archittt:  Premiere  sfrie, 3  vols. ;  seooDile sAiie, 
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Uoci^M  d'anthiopologie  de  Binxellea.     Bulletin.     Vol.  ni,  1884,  ie8&. 
Socidl^  d'anthropologie  de  Lyon.     Fr^idenu^  de  H.  Loousagne.     Vol.  it. 
Hoci6t4  d'anthiopologie  de  Paris.    PrMdence  de  H.  Ham;.     BaUetine.     Vol.  xv. 
Soci6t4  d'antbropologie  et  de  g^ograpbie  de  Stookbolm.     [Bapori  o^  in  Mat^ans, 

XIX,  3. sir.,  u,  376-379.] 
Soci6t4  saMoise  d*anthropolO(;ie  et  de  g^grapbie. 
Stadfsldt. — Eine  Bemetkoug  ttbei  Dr.   Badib's  EiDtbeiliing  tod  Verbieobeni  in 

vierTypen.    Arcb.  f.  patbolog.  Anat.,  Beilia,  zcix,  391. 
Staob,  O.  0,— Om  B«rDa  Vegtfoihold  i  det  f*rate  Leveoar.     [Weighte  of  in&nU  in 

fintyearuflife.]    KJ^benbaveo:  EeitwL    8vo. 
Stbinitzer,  UAX.^Ueber  die  psychologiecbea  Wirkangen  der  mnsikaliBohen  Foi- 

men.     MHncben:  T.  Riedel.     139  pp. 
STKnnAK.— BoMia  nndei  the  Tiars.    Transl.  by  Wm.  Weatall.     [Beriew  in  Science, 

Oct  23.] 
Stetknson,  James.— ninstrated  Catalogue  of  CoIleotioDB  obtained  from  tbe  Pnebloa 

in  1681.    ni.  An.  Bap.  Bar.  Eihool.,  pp.  511-594.    Platea  u^xut. 

Hytbologioal  paintlog  of  tbe  Zn&ia.    Tr.  Anthrop.  Soe.  Wasb.,  m,  143-144. 

SnxDA  L.— Utgeachichte  and  Arcbfiologie  Bnsslands.     [Bibliograpby.]    Arch,  t 

Antbrop.,  xt.   Sap.,  31,  :)2:  Aulbropologie,   Etbnologie   nnd  Beiaen,   1883-^ 

id,  121-128. 
gnxDA,  L.— Der  vi  rowisobe  arobSoli>gisobe  Congrew  in  Odessa,  1881.    Arch.  f.  An- 
throp., xn,  263-274. 
Verwendnng  dea  Qlyoerina  inr  Anfertignog  tou  aoatoniiaoben  Danai-prSpara- 

ten.     From  Arohir  f.  A.  nnd  Ph.    Anatomisobe  Abtbeilnng. 
Stikrdp,  Uau. — On  tbe  so-called  worked  Sints  from  the  Miocene  beds  of  Tbenay. 

J.  Anthrop.  Inst.,  Xiv,  289. 
Stoke,  O.  H.— The  ioBcription  rocka  on  tbe  island  of  Monhegan.     Scienoe,  Ang.  14. 
Stboko.  E.  E.— The  Caroline  Islands.    Scienoe,  Oct.  S. 

STUBTSTAirr,  G.  Lewis.— Indian  com  and  tbe  Indian.    Am. Hatnraliat, xix,  825-^233. 
Kitchen  garden  eeonlents  of  American  origin.    Am.  NatnraliBt,xiz,  444-467; 


^...—ewAKK,  JamesH.— Histai]>oftbBmana&ct<mof  ironinaUagea.    Pbilad. :  Pnb. for 

the  aotbor. 
TATAin,  Albssakdxo.— Delia  pieaenia  d'  an  terzo  oondilo  occiintale  nell'  nomo. 

Arobiv.  per  I'  antiop.,  xv,  35-72. 
Tabenktzkt,  H. — BeitrSge  car  Cianiologie  der  groesrnssiscben  BevSlkerang,  etc 

MJm.  Acad.  imp.  d.  so.  de  8t.-P6tenbourg,  vii.  sjrie,  vol.  xxxu,  No.  13. 
Tautaim,  L. — Ctndee  critiques  snr  I'etbnologie  et  rethnograpbic  des  peaples  dn  basein 

daSfindgal.    BeT.d'ethnog.,PariB,iT,61;  137;  254. 
TXKGHINI,  Lorenzo.— Cenelli  di  delinqaenti.     (Soperflcie  metopioa.)     Panna;   L. 

Battei.     118  pp.,  22  pi.     8ro. 
Ten  Kate,  H.  P.  C— Notes  ethnographiqaea  but  lee  Comanobes.    Bev.  d'ethnog.,  iv, 

120-136. 
^— —  Reisen  en  onderzoekingenin  Noord  Amerika.     Leiden:  Brill,   chart, 2pl.    Svn. 

Sot  le«  crAnee  de  Sagoa  Santa.    Ball.  Soc.  d'anthrop.  de  Paris,  znu,240. 

The  Jonmal  of  SpecnlatiTe  PhUoeopby.    Ed.  Wm.  T.  Harris,  Hew  York.    Vol.  xix, 

quarterly. 
The  New  England  Historical  and  Oeuealogioal  Register.    Boston.    VoL  xzxix,  qnar- 

UtA,. 


DigiLizedbyGoOglc 


868  SCIENTIFIC    ItECOBU   KOK    I8»5. 

Tbomab,  t'VKUB,— Ancient  works  iu  Iowa.     Am.  Antiquarian,  vii,^t^-JI4;  A  luwleru 

tnoand  l>arial.f(l.,24. 

Cberokeea  probably  loonnd-biiildera.     Tr.  Antbrop.  Soc.  Wai>b.,UI,  24-30. 

Les  Bigoes  Dnm^riques  dana  le  Cndpx  uiii^ricain  ilo  Dre«dc.     Arch.  Soc.  am.  ile 

France,  ii.  sir. ,  iji,  207. 

Monad  bnildiug  tribes.     ScieDce,  Jaue  -iS. 

Notes  on  certain  Maya  anil  Mexiran  inanugcripts.     III.'  An.  Hf{i.  Bur.  Elbuol. 

pp.  1-C5,  flgt.  1-10,  plates  I-IT. 
'    Palenqne  vifited  by  Cortex. '  Seleocv,  Febrnaiy  27. 

Silver  bora  a  PennBylvaDia  moond.  ■  Soieoce.  May  ifi. 

Stone  graves,  tbe  work  of  tbe  Indians,    Tbird  paper.     Atii.  Autiguariaii,  vii, 

Tbe  hODses  of  tbe  Monnd-BuUdera.     Tr.  Antbrop.  i^.  Wavb.,  in,  Vi-'in. 

Who  were  the  Monnd-Bnildemt     Am.  AntiqiiariaD,  vii,  ea-74,     CoDtiuned 

from  March,  IBCM. 
Thomas,  Oldfifld. — A  collectioQ  of  buniau  aknlls  from  Torreii  Straits.     J.  Antbrop. 

loat.,  XIV,  328-343. 
I'HOHPBOK,  Alton  B.— Beceot  Indiuu  graves  io  Kansas,    Tr.  Antbrop.  Soc  Waab., 

Ill,  56-67. 
Heredity  and  development  of  (he  t«etb.     Dental  Coemos,  Pbila.    XXTII,  513- 

530. 
Thomson,  JosK PH.— Tbrongb  Masai  Land.    Boston:  Beall.    Hvu.  ^ 

Thkobtok,  O.  p. — The  ancient  races  of  America.    Mag.  American  Hist.,  xiii,  457-46:L 
ThdiIb,  Dr. — La  fbmme  n'est  ni   infi^rienre  ni  Agale  &  rbomnie.      [Extr.  d«  "Lit 

Femme.essaidesociologiepbyBiologiqne."    Paris:  DelahayeetLecrosnier.l    Rev. 

d'antbrop.,  vm,  239-346. 
„JCiELB,  C.  P. — Manuel  de  I'bistoite  des  religious.     [Trans,  ftom  Dutch  by  Maurice 

Vemes.]    Paris:  Leroai.     1  vol.     ISmo. 
Topixabd,  Padl. — Cr&ne  ^talon  en  bronze.    H^tbode  de  cabage  de  Btoca.    Bull.  Soc. 

d'authrop.  de  Paris,  xviu,  396. 

De  la  restitntion  de  la  taille  par  tea  os  longs.    Rev.  d'antbrop.,  Vitt,  I;f4-I4(>. 

El^Tnents  d'antbropologie  g^n^rale.     Paris:  Delabaye.     5  pla.,  239  figs.,  300 

tables,  115T  pp.    Hvo, 
lostraotionB  antfaropom^triqnes  ponr  le«  voyageurs.     Rev.  tl'antliTop.,  3.  ait.. 

vin,  397-434. 
La  DomeucIatnTe  qnioaiTe  de  I'lndice  c^phallque.    Rev.  d'antbrop.,  vui,  Klu- 

238. 

L'anthr«pologie  de  Linu^.    Mat^riaux,  3.  s^r.,  1,  April. 

Le  cr&ne  de  broDce  de  Ranke  et  la  m^thode  de  cubage  de  Broca.     Re*,  d'au- 
throp., VIII,  493-503. 
Proo6d£  de  mensuration  des  os  longa,  dans  le  but  de  reconstituer  la  taillr. 

Bull.  Soc  d'oDtbrop.  de  Paris,  xviii,  73-H3. 
Trbmlktt,  Rear-Admiral.— QDodrilateral  conetractioos  near  Camao,  in  Briuaa,v. 

J.  Antbrop.  Inst.,  XT,  170-163.    [A  list  of  Dolmens  and  Tnmnli  in  Brittany  is  •[>- 

pended.] 
ToitmCR,  W.  W. — Scientific  roport  on  the  voyage  of  the  Challenger  dnring  (be  .rcan, 

IdTS-Te.     Report  on  tbe  human  skeletona.     I.  Tbe  crania.    Part  xxix  of  Vol. 

X.     Zoology.    London,  1884.     [Review  in  Rev. d'antbrop.,  viu.  »39-346,  b;  P. 

Topinard.] 
Tbe  index  of  the  pelvic  brim  as  a  basis  of  clnssiflcatlon.     J.  Anat.  A  Phyriol.. 

XX,  125-143.     [Rept.  of  Brit.  Assot.  in  Natiiro,  Oct.  15.] 
Tvi/iR,  U.  B. — How  tbe  problems  of  American  anthropology  prenenl  tbenuelvra  «o 

tbe  Euglisb  mind.     Tr.  Anlbrup.  Soc.  Washington,  IU,  81-%. 
VALEN7INI,  Ph.  J.  J. — Senii-lnnar  an<l  <'renci9iit- shaped  tools.     Proc.  Am.  Antiqnor. 

Soc.,  IU.  44d-474. 


jdbyGoOgk' 


ANTHROPOLOGY.  8fi9 

Tow,A.— Dw  BrouEefDnd  voq  Cotliea  inPoiumeiu  iiii  hiiuigl.  Museiitu  /,u  Berlin.    Ar- 

obiT  r.  Aatlirop.,  xv.  mippl.,  pp.  1-9,  tables  xii,  xiii. 
VAMStfiY,  H. —  Das  Taikenvolk  In   Mioeti  etbtiolofjioubeu   unil  etbDogrspbinchen 

BMiebungeik.    Leipzig:  Bioekhane.    zii+63«  pp.    2pl.,UliiBtr.    8vo. 
Vbbockt,  L.— AvoMi  on  Son-Chrtftoral  [in  tbe  Solomon  gronp]  et  sea  habitanU. 

S»f.  d'ethnog.,  it,  193-232.    niiutr.  and  vocab*. 
VetbandlDDgen  der  antliropologiBcben  0«eellscbaft  in  Wiea. 
^ — ViiSOM, EoqImb. — Hiotoire  natnrelledeB  religions.   Paris:  Doio,  Morpon,  Jus.    S  vols. 
700  pp.    ISmo. 
Vbrbier,  B. — De  qnolqnea  mode*  de  I'aocouchement  oooeacrdes  par  dee  moDumenls 

hictorlqnea.    Bull.  Sou.  d'antbrop.  de  Paris,  xvnt,  :i67. 
Veneiobniss  der  aathTopologiaoban  Literstur,  in  Acob.  f.  Antbrop.,  xv.  anppl.    Ll^ 
pages  of  oloaaly  printed  matter,  giving  titlesof  works  down  to  1884,  together  with 
abatraota  uid  leTiewi, freqnentl;  of  an  exbanativecbaractar.] 
Viototla  Inetitnte.    Journal  of  Tranaaatioae,  Vols.  XViii,  xix. 

VlNiKO,  B.  P. — An  inglorions  Colnmbua,  or  evideuce  tbat  Hwui  Sban  and  a  part;  of 
Bodhiet  monks  ttom  Afghanistan  discovered  America  in  the  fifth  ceatnrj.     New 
York.    8vo. 
ViitCHOW,  R. — Die  Verbreitong  dee   blonden  nnd  dee  brUnettru  Tjpnn  in  Mittell- 
«nropa.    Sittnngsbericbte  akad.  Wissenscb.,  Berlin,  t,  39. 

Nioobaresen,  Sobombeoga  and  Andamaoeeen.    Verbandl.  fieri.  Oesellaeb.  f. 

Anthrop.,  10^-109, 1  pi.    ' 

Opening  address,  fifteenth  general  meeting  of  tbe  German  Anthropologtosl 

Society  at  Breslao.    Corr.-Bliitt.,  XV,  65-76, 
Schema  ta  anthropologiaohen  Aofttabmen.     Vetbandl.  d.  Beri.  Gesellsch.  f.  An- 
tbrop., 99-102. 
Waonbr,  E. — Htlgelgraber  und  UmenfiiedbSfe  in  Baden.    Karlambe.:  G.  Brann.    7 
libotoliths.    &5  pp.    4to. 
.^^Waru,  Lester  F.— Hind  as  a  aooial  factor.    Tr.  Anthrop.  Soo.  Wash.,  ui,  31-38. 

^^-—^ Moral  and  material  progress  contrasted.     From  Transactions  Antbrop.  8nc. 

Washington :  Jndd  A  Detweiler.     1S1-13G  pp. 
Waono.v,  A.— Trait4d'arohtelogie  compart.   Paris:  Bothschild.    173 pp,,  16 pi.   8vo. 
Warren,  William  F.— Paradise  fonnd.    The  cradle  of  the  human  race  at  the  North 

Pole.    London:  Sampson  Low  &:  Co. 
Wkisobbbeb,  H. — L'Ooed-Rir  et  ses  babitana  et  snr  qnelqoes  moonments  du  Sahara 

alg^rien,    Bev,  d'ethnog.,  iv,  417. 
Wrishann,  a. — Die  ContinnitJtt  dee  Keiniplaamas  ale  Grnndlage  der  Verarbnng. 

Jena:  Fischer.    8vo. 
WKtcxRR,  HgRMANy.— Die  Capaoitfit  nnd  die  drei  Hanptdurcbmesser  der  Scbiidel- 
kapsel  bei  den  versobiedenen  Nationeti.  Arohiv  f.  Anthrop.,  xvi,  1-160.  [A  work 
of  enormooe  research  and  inTalnable  to  the  anthropologist.] 
Wrrtner,  M. — Veber  die  Stellnug  des  arztlicheii  Standee  im  Altertbnni  [A*.  Hiiu- 

garian].     Deotscbes  Arcb.  f.  Qesoh.  d.  Med.,  Ac,  Lpzg.,  vui,  173^07. 
WiKOER,  6. — Die  anthropologisobe  Bammlang  des  anatomisoben  Institnts  der  Uni- 

versi^t  Bntslan.     Arch.  f.  Antbrop.,  xv.    Snppl.     45  pp. 
WiLDEK,  Harshall. — The  progress  of  arohieology  and  American  history  dnring  18H4. 

N.  E.  Hist,  and  Genealog.  Register,  imeir^  April. 
Wilson,  A.— The  missing  luoisotH  in  man :  what  are  they  T   Brit.  J.  Dent.  Sc,  Lond., 

XXIX,  389-391. 
WiuoK,  D.— Anthropology;  with  an  appendix  on  archteology  by  E.  B.  Tylor.    N. 

York :  J.  Fitsgerald.    15  pp.    8vo. 
WisCHUX,  N.  H. — A  snppoaed  nataral  alloy  of  copper  and  silver  from  the  north  shore 

of  Lake  Superior,  in  Minnesota.     Paper  befciie  A.  A.  A.  3.,  Ann  Arbor  meeting. 
WrmiNQTOM,  C.  F. — Consangnlneoos  marriages;  their  effect  on  oflspring.   Mass.  Med. 
Sor,.,  Boston,  xiii,  453-454 ;  and  Boston  Med.  &.  S.  J.,  cxiu,  172,  193. 


."ioogic 


^70  SCIBMTIFIC    SECOBD    FOB    18S&.     . 

Wonien'sAuthropologicBl  Society, WMbiagtOD.   Prospeotnti  Mid  constitntion.   Daiby, 

printer. 
WoKSAAE.  J.  J.  A.— D«  roTganisklion  de«  iDD8^e8  historico-archtelof^qiieH.     Copen- 

hague:  Tliieltt.    8vo. 
De  I'orgBDisation  das  miu£M  historico  -aTolitelogiqnes  dana  1e  Nord  et  aillcDra. 

Ukterianz,  zix,  433-436.    Extra.  H6m.  800.  Boy.  Antiqnar.  dii  Nord,  1886,  pp. 

93-119. 
Wkz£8Kiow8EI,  August.— Berioht  bob  der  polniuheii  Litentac  libet  Anthropoli^e, 

Archaologifl  nnd  EthnoKraphla  fUr  die  J&bre  1880, 1681, 1882.    Amsh.  f.  AoUinip., 

XV.  anp.,  152. 
WyuAX.W.C— Exhibition  of  copper  implemeDto.     P>per  before  the  A.  A.  A.  6.,  Ann 

Aibor  meeting. 
Year-boolc  of  the  aoientiSo  and  learned  societtea  of  Qi«at  Britain  and  Ireland.    Lon- 
don :  Qriffltb  A,  Co, 
Zabarowski,  M.— Lee  ohiona  qnatarnairaa.    UaUrianx,  xix,  3.  a^r.,  146-182;  11, 963- 

272. 

Lliomme  tertiaii^.    Rev.  saient.,  Paris,  xxxvi,  426-433. 

Zeitsohrift  fUr  Ethnologie.     Berlin.     17tb  year.     6  Hefte.- 

Zkrnow,  D. — Uannal  of  anatomy  of  the  bnman  nerroiia  syBtem.    Uoboow  :  A.  Lan;:, 

2.  ed.     *23e  pp.    6vo. 
ZiMMBBMAK.— The  degaoeTM;  of  raoea.      Paper  before  the  A.  A.  A.  8.,  Aon  Arbor 

meetlog, 
ZiHCK,  L.— The  stone  age  in  AMoa.    Conunnnioation  to  Boy.  Soo.  Northern  Aati- 

qnariea,  Ap.  14.    [Boview  la  Boienoe,  May  Ifi.] 


DigiLizedbyGoOglc 


PAPERS  RELATING  TO  ANTHROPOLOGY. 


OBSEEVATIONS  OS  STOHE-CHIPPING.- 


o/AwlHviUf,  ilL 

When  a  boy,  living  among;  mechanics,  artists,  and  artisans,  preparing 
for  the  professioD  of  civil  and  mechanical  engineer,  it  was  natoral  that 
I  slioold  foe  attracted  to  the  stndio  with  its  a^ioiniog  workshop  and 
taxidermio  room  of  my  mother's  fother,  Charles  Wilson  Peale,  and  his 
sons.  There  was  always  something  new  to  be  learned  there.  He  vas 
a  native  of  the  province  of  Maryland,  the  son  of  one  of  the  earliest 
Episcopal  ministers  who  came  &om  England  and  settled  in  that  colony. 
He  always  took  great  interest  in  the  history  and  incidents  connected 
with  the  early  settlement  of  Maryland  and  Yirginia.  He  had  a  shelf 
in  bis  library  devoted  to  books  and  pamphlets  relating  thereto,  many 
of  which  seemed  to  have  been  sent  firom  Europe  to  him,  for  they  bore 
inscriptions  of  "presented  by,"  or  "received  from,"  my  friend,  Sir  J. 
Banks  or  trom  Count  Bumford,  and  others.  Among  them  was  a  volome 
of  antograph  letters  tmm  his  Criead  Thomas  Jefferson  on  the  same  sub- 
ject. This  shelf  was  particalarly  attractive  to  me,  for  it  always  led  to 
reminiscences  of  the  most  interesting  character  from  my  grandfother. 
On  one  occasion  I  came  across  on  this  library  shelf  a  thin  bonnd  volume 
of  letters  of  John  Smith  trom  the  Virginia  colony.  It  was  a  London  pub- 
lication, and  (if  my  recollection  is  not  at  fonlt)  comprised  several  pamph- 
lets bonnd  together.  A  passage  iaouexif  these  letters,  in  describing  an 
Indian  he  had  met  with,  referred  to  the  making  of  stone  implements.  I 
have  not  seen  the  publication  since,  and  cannot  after  a  lapse  of  more 
than  sixty  years  quote  fiom  it,  but  will  give  the  substance  as  impresse<l 
on  my  mind.  He  said  in  substance  that  the  Indian  carried  with  him  a 
poach  filled  with  flakes  of  precious  stones,  and  within  his  mantle,  in  a 
pocket  made  ior  the  purpose,  a  small  instmment  made  of  bone  or  horn 
that  he  vatued  above  all  price  and  would  not  part  with,  and  with  it  he 
deftly  shaped  arrow-points  and  spear-heads  fhim  or  out  of  the  stone 

-  In  the  Hummer  of  1H85  Mr.  Seliers  visited  WaBhlugCon  and  o»Ued  Dpon  Sr.  Kftn, 
to  whom  he  gaveanacoontitof  hiHexperienoeB  in  stone- chipping,  bnt  dwelling  obiefly 
on  what  he  had  heard  from  Mr.  CaClin  concemiog  thia  snbjeot.  Dr.  Ban,  peroeiviog 
the  importance  of  Mr.  Sellera'a  remarlu,  indaoed  him  to  prepare  the  present  article. 
It  will  be  leen  that  the  Indiana  of  thia  ooantry  resorted  in  stone^hipping  to  methods 
■imllai  to  those  employed  by  the  UexioMit,  aa  lelated  by  Toiqaemada  and  Moto- 
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flakes.  On  calling  my  p'sodfathei's  attention  to  this,  he  said  tliat 
althongh  there  wau  much  truth  in  what  at  the  time  was  written  frnm 
the  coTonies,  aome  things  were  highly  colored  and  had  to  be  sifted 
oat  or  taken  with  caution,  and  he  supposed  the  catting  of  hard  stone 
with  bone  or  horo  was  one  of  these,  and  might  be'  set  down  as  one  of 
Smith's  yams.  I  asked  myself  the  qnestion,  What  object  conld  he 
hare  in  inventing  and  telling  iti  There  most  be  some  foondatitm.  At 
all  events,  it  made  an  indelible  impression  on  my  mind. 

Moat  of  the  arrow-poiDts  foond  within  my  reach  in  Philadelphia,  Dela- 
ware, and  Chester  Goanties,  Pennsylvania,  were  diipped  fix>m  massive 
qaartA,  £rom  the  opaqae  white  to  semi-transparent  and  occasionally 
transparent.  Onoe,  in  company  with  my  early  preceptors,  Jacob  Pearoe 
and  Isaiah  Lnkeus,  both  well-known  scientists,  on  a  mineralogical  ez- 
onision,  we  came  to  a  plB«e  where  (judging  from  the  qnantaties  of  flakes 
and  chips)  arrow-points  had  been  made.  After  most  diligent  search 
only  one  perfect  point  was  foond,  which  is  still  in  my  possession,  marked 
with  ink  "  ISIS.**  There  were  many  broken  ones,  showing  the  difScolty 
in  working  the  material.  Mr.  Lnkens  collected  a  qoantity  of  the  best 
flakes  to  experiment  with,  uid  by  the  strokes  of  a  light  hammer  roughed 
'  out  one  or  two  very  mdfe  imitations.  Ko  efibrt  was  made  by  pressore, 
which  I  cannot  now  understand,  for  at  that  time  I  was  in  the  habit  of 
breaking  off  points  and  trimming  mineral  specimens  (likely  to  be  iqjnred 
by  the  jarring  of  a  hammer  stroke)  by  pressure  with  t^e  hickory  handle 
of  my  mineral  hammer. 

Maj.  S.  H.  Long,  afterwards  colonel,  who  in  the  latter  part  of  his 
life  succeeded  Uol.  John  J.  Abert  as  bead  of  the  Topographical  Depart- 
ment of  the  United  States  Army,  whenever  in  Philadelphia,  was  a  fre- 
quent visitor  at  my  father's  honse;  and,  when  preparing  for  his  expedi- 
tion to  the  Bocky  Mountains,  in  which  my  mother's  youngest  brother, 
Titian  U.  Peale,  went  as  assistant  natnralist,  I  saw  bim  almost  daily. 
The  subject  of  flaking  and  forming  arrow  and  spear-heads  was  one 
of  frequent  discussion.  My  grandfather,  0.  W.  Peale,  was  at  that  time 
owner  of  the  Philadelphia  Mnsenm,  which  had  for  that  period  a  large 
collection  of  Indian  cnrioaities,  among  tliem,  many  collected  by  Lewis 
and  Clark  on  their  northwestern  expedition, — and  to  me  the  most  inter- 
esting, was  a  box  of  stone  implements  in  various  stages  of  manufacture, 
evidently  collected  with  the  view  of  illostrating  the  process.  They  were  . 
neverpnt  on  exhibition  other  than  in  the  original  package,  the  lid  of  the 
box  only  having  been  removed.  Major  Long's  attention  was  called  to 
these,  and  he  expressed  his  belief  that  on  his  expedition  he  would  learn 
the  entire  process,  and  on  his  return  be  able  to  explun  everything  in 
the  Lewis  and  Clark  collection. 

The  expedition  returned,  and,  as  far  as  I  know,  withont  any  positive 
information  as  to  the  process  of  making  the  flakes.  Mr.  Peide  said  he 
bad  seen  squaws  chipping  flakes  into  small  arrow-points,  holding  tlie 
flake  in  their  left  hand,  grasped  between  a  piece  of  bent  leaOiu',  and 
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cbippiDg  onff  small  flakes  by  pressure,  using  a  small  poiated  bone  in  the 
right  hand  for  that  pnrpone.  From  this  it  was  evident  that  John 
Smith's  story  was  no  myth.  In  my  life-long  intimacy  with  Colonel  Long 
the  subject  of  the  flaking  operation  has  ireqaently  been  one  of  conversa- 
tion, OD  my  regretting  that  more  attention  had  not  been  paid  to  it  on 
eitiMT  of  his  expeditions.  Eoowing  his  pre-eminence  as  a  civil  engineer 
and  bis  high  attainments  as  a  mechanic,  I  .thought  more  reliable  infor- 
mation woald  have  been  obtained  by  him  and  his  party,  composed  as  it 
was  of  SDoh  prominent  men  of  science.  He  said  that  flakes  prepared 
for  points  and  other  implements  seemed  to  be  an  object  of  trade  or 
GomBerce  among  the  Indian  tribes  that  he  came  in  contact  with;  that 
there  were  but  fev  plaoes  wbere  chert  or  quartzite  was  found  of  suffi- 
cient hardness  and  close  and  even  grain  to  flake  well,  and  at  those 
places  there  were  men  very  expert  at  flaking.  He  had  understood  that 
it  was  mostly  done  by  pressare,  and  rarely  by  blows,  but  he  bad  never 
witoessed  the  operation.  He  expressed  his  belief  that  it  was  anart 
fast  being  lost,  for  he  had  found  among  tribes  who  had  never  seen  a 
white  man  since  the  advent  of  Lewis  and  Clark,  wrongbt-irou  arrow- 
pointe  made  in  Bngland  by  the  Birmingham  nailers,  sent  out  as  articles 
of  trade  by  the  for  companies,  and  that  they  were  preferred  to  the 
stone  pointa. 

My  early  aoquaintance  with  Catliq,  the  artist,  was  In  the  shop  of  Catl  in, 
musical  instrument  and  model  maker,  of  Philadelphia.  There  I  knew 
tiim  as  a  very  expert  and  superior  workman  in  wood  and  ivory.  As  a 
portrait  painter  he  was  not  at  that  time  snooessftil.  He  painted  stioag 
likenesses,  bat  they  lacked  life-like  colwing.  A  delegation  of  Indianri  on 
their  way  to  Washington  gave  him  an  opportunity  to  paint  the  likeness 
of  one  of  the  chieb.  This  was  exhibited  in  the  Pennsylvania  Academy 
of  Fine  Arts,  and  from  its  novelty  attracted  much  attention ;  in  fact,  it 
was  so  far  a  enooeas  as  to  bring  him  into  notice.  About  this  time  I  met 
bim  very  frequentiy ;  his  oouveraation  always  drifted  on  to  the  great 
value  aad  importance  of  preserving  correct  likenesses  of  the  Indians, 
whom  he  believed  to  be  &Bt  passlug  away.  We  all  know  how  well  he 
lived  ap  to  this  idea,  devoting  his  life  to  the  work  of  producing  the  col- 
leotiiMi  of  Indian  portraits  now  in  the  Kational  Kaseum. 

On  Mr.  Catliu's  return  from  his  long  sojoom  among  the  Indians,  be- 
lieving that,  as  ao  observing  praotioal  mechanic,  nothing  in  the  way  of 
art  among  them  would  escape  him,  I  took  the  first  opportunity  to  see 
bin.  On  my  inquiry  aa  to  the  mode  in  practice  of  splitting  the  stone 
into  flakes  tot  arrow  and  spear  points,  his  reply  was  by  a  question 
chaiacteristio  of  the  man.  He  asked  if  I  had  forgotten  Dr.  Jones's 
axiom,  "The  least  possible  momentum  is  greater  than  the  greatest  pos- 
sible pressure."  This  was  in  allnsioo  to  a  lecture  on  mechanics  we  bad 
together  heard  delivered  by  Dr.  Thomas  P.  Jones  (afterwards  Commis- 
sioner of  Patents).  He  then  added,  "That  is  well  understood  by  the 
flake  makers  among  the  Indians,  but  it  will  soon  l>e  among  the  lost 
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aru,  jast  as  the  iiestn  of  Birmingbam  braas  battered-ware  kettles,  die 
Yankee  tinware,  and  glass  whisky  bottles  have  alrea^ly  almost  totally 
destroyed  tlieir  crnde  art  of  pottery  makiDg.  The  rifle  is  taking  the 
place  of  the  bow  and  arrow.  For  boys'  practice  and  for  small  game  the 
iron  points  got  fh>m  the  fUr  traders  are  preferred  to  stooe.  A  common 
Jack-knife  ia  worth  to  them  more  than  all  the  flint  knives  and  saws  ever 
made." 

After  expressing  himself  in  this  manner  he  went  on  to  explain  what 
he  bad  seen.  He  considered  making  flakes  muob  more  of  an  art  than 
the  shaping  them  into  arrow  or  spear  points,  for  a  thorough  knowledge 
of  the  uatnre  of  the  stone  to  be  flaked  was  essential,  as  a  slight  dififer- 
ence  in  its  qnality  necessitated  a  totally  different  mode  of  treatment. 
The  principal  source  of  supply  for  what  he  termed  home-made  flakes 
was  the  coarse  gravel  bars  of  the  rivers,  where  large  pebbles  are  found; 
those  most  easily  worked  into  flakes  for  small  arrow-points  were  chalce- 
dony, ja8[>er,  and  agate.  Most  of  the  tribes  bad  men  who  were  expert  at 
flaking,  and  who  conld  decide  at  sight  the  best  mode  of  working.  Some 
of  these  pebbles  would  split  into  tolerably  good  flakes  by  quick  and 
sharp  blows  striking  on  the  same  point ;  others  would  break  by  a  croas 
f^ractnre  into  two  or  more  pieces ;  these  were  preferred,  as  good  flakes 
conld  be  split  from  their  clean  fractured  surface  by  what  Mr,  CatUn 
called  impulsive  preaaure,  the  tool  used  being  a  shaft  op  stick  of  between 
2  and  3  inches  diameter,  varying  in  lengtb  lirom  30  inches  to  4  feet,  ac- 
cording to  the  manner  of  using  them.  These  shafts  were 
I  pointed  with  bone  or  back-born,  inserted  in  the  working 
end  as  represented  in  Fig.  1,  bound  with  sinews,  or  raw- 
hide thongs,  to  prevent  splitting.  For  some  kinds  of  work 
the  bone  or  horn  tips  were  scraped  to  a  rather  blunt  point, 
others  with  a  slightly  rounded  end  of  about  one-half  inch 
in  diameter.  He  described  varioas  ways  of  holding  the 
stone  while  the  pressure  was  being  applied.  A  water- 
worn  pebble  broken  transversely  was  commonly  held  by 
being  sufficiently  imbedded  in  hard  earth  to  prevent  its 
slipping  when  held  by  the  foot  as  the  pressure  was  applied. 
Large  blocks  of  obsidian  or  any  easily  flaked  stones  wen 
held  between  the  feet  of  the  operator  while  sitting  on  tbe 
gronnd,  the  impulsive  pressure  being  given  to  the  tool 
grasped  in  both  hands,  a  cross-piece  on  the  npper  eod 
resting  against  his  chest,  the  bone  end  against  the  stone 
in  a  slight  indentation,  previously  prepared,  to  gtn  the 
proper  angle  and  to  prevent  slipping. 

In  some  cases  the  stone  operated  on  was  secured  be- 
tween two  pieces  or  strips  of  wood  like  the  jaws  of  a  vise, 
bound  together  by  cords  or  thongs  of  rawhide ;  on  these  strips  the  oper- 
ator would  stand  as  be  applied  the  pressure  of  his  weight  by  impulse. 
The  best  flakes,  ontsitle  of  the  home-made,  were  a  sabject  of  commwoe, 
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nnd  came  from  certain  localities  where  the  chert  of  the  best  quality  was 
(laarried  in  sheets  or  blacks,  as  it  occurs  in  almost  vontitiuoua  seams  in 
the  intercalated  limestones  of  the  Coal  Measures.    These  seamsare  mostly 
cracked  or  broken  into  blocks,  that  sbow  the  natare  of  the  cross  fracture, 
which  is  taken  advantage  of  by  the  operators,  who  aeemed  to  have  re- 
daced  the  art  of  flaking  to  almost  an  absolute  science,  with  division  of 
labor;  one  set  of  men  being  expert  in  quarrying  and  selecting  the  stone, 
others  in  preparing  the  blocks  for  the  flaker.    This  was  done  when  the 
blocks  were  nearly  right-angled  at  the  corners,  by  striking  off  the  comer 
where  the  flaking  was  ta  commeuoe,  and,  with  a  properly  directed  blow 
with  a  hard  pebble  stone,  knock  off  of  the  npper  edge  a  small  flake,  mak- 
ing a  seat  for  the  point  of  the  flaking  tool.    Sometimes  these  blows  were 
carried  entirely  across  the  front  upper  edge  of  the  block,  making  a  groove 
entirely  across  the  edge,  when  the  first  row  of  flakes  have  been  thrown 
off.    It  is  the  work  of  this  operator  to  prepare  seats  for  a  second  row, 
and  80  on.    What  was  meant  by  almost  absolute  science  was  a  knowledge 
and  skill  that  would  give  the  proper  direction  to  the 
pressure  to  throw  off  the  kind  of  flake  required.    Pig. 
2  represents,  as  nearly  as  I  recollect,  the  rude  sketches 
madeof  the  flaking  tool  used  to  throw  off  massive  flakes, 
when  a  sndden  percussive  pressure  was  required  in  ad- 
dition to  the  impulsive  pressure  the  man  could  give. 
Thestaffsoftheseflakingtools  were  selected  from  young 
hard-woodsaplings  of  vigorous  growth.  Alowerbrauch 
was  utilized,  as  shown  at  a  in  Fig.  2,  to  form  th.e  crotch 
in  which  the  blow  was  struck.    Another  branch  on  the 
opposite  side,  a,  was  used  to  secure  a  heavy  stone  to 
giveweightaud  increase  the  pressure.    Whenthestooe 
to  be  flaked  was  firmly  held,  the  point  adjasted  to  give 
the  pressure  in  the  required  direction,  the  staff  firmly  A 

grasped,  the  upper  end  against  the  chest  of  the  oper- 
ator, he  would  throw  his  weight  on  it  in  successive 
thrusts,  and  if  the  flake  did  not  fly  off,  a  man  standing  ^ 

opposite  would  simultaneously  with  the  thrust  giV6  a  ' 
sharp  blow  with  a  heavy  club  represented  in  cross- 
section  b  in  Fig.  2,  it  being  so  8hai)ed  that  its  force  is 
downward  close  in  the  crotch.  It  has  been  represented 
to  me  that  a  single  blow  rarely  failed  to  throw  off  the 
flake,  frequently  the  entire  depth  of  the  block  of  stone, 
sometimes  aa  much  as  10  or  12  inches-    The  tooth  or  '^^  ^ 

tosk  of  the  walrus  was  highly  prized  for  tips  of  tbe  flakers. 

What  I  have  thus  far  written  is  at  second  hand,  being  merely  recollec- 
tions of  conversations  at  various  times  with  the  parties  I  have  referred 
to,  and  more  recently  with  a  man  who  for  over  thirty  years  had  been 
connected  with  a  fur  company,  and  who  had  lived  most  of  that  time 
among  tbe  Indians,  and  much  of  il,  as  a  trapper. 
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What  I  now  propose  is  to  give  some  of  tny  experimental  practice  in 
flaking  and  working  flint  (chert),  and  (from  a  pnrel;  meehanical  stand- 
point) some  conelasions  drawn  from  a  pretty  extensive  exauiinatiou  of 
the  waste  and  refuse  as  well  as  finished  and  partly  finished  work  left  in 
the  aborigiDal  flint  workshops. 

There  are  man;  places  along  the  banks  of  the  Ohio  Biver  and  ito 
tribatariee  that  are  not  subject  to  the  annual  overflow,  bat  are  still 
below  the  occasiooal  great  floods,  where  the  flaking  process  has  been 
extensively  carried  on,  and  where  cores  and  waste  chips  are  abondant. 
At  one  of  these  places,  ou  the  Kentucky  side  of  the  river,  I  foand  a  num- 
ber of  chert  blocks,  as  when  first  brought  from  the  quarry,  from  which 
DO  regular  flakes  had  been  split';  some  had  a  single  comer  broken  off  as 
astartiugpoiut.  Ou  tbesharp,right'anglediMlgeof  several,  I  found  the 
indentations  left  by  small  flakes,  having  been  knocked  off  evidently  by 
blows,  as  described  by  Catliu,  as  a  preparation  for  seating  the  flakiug 
tool.  Most  of  the  localities  referred  to  are  now  under  cultivation,  but 
before  being  cleared  of  timber  and  subjected  to  the  plow,  no  surface  relics 
were  found ;  bat  on  the  caving  and  wearing  away  of  the  river  banks, 
as  the  light  earth  washed  away,  many  spear  and  arrow-heads  ami  other 
stone  relics  were  left  on  shore.  After  the  land  bad  been  cleared  ami 
the  plow  had  loosened  the  soil,  one  of  the  great  floods  that  occur  at 
intervals  of  some  fifteen  or  twenty  yean>,  would  wash  away  the  looee 
soil,  leaving  the  great  flint  workshops  exposed,  it  is  from  the  stores 
of  material  left,  the  cores,  or  nuclei  thrown  aside,  caches  of  fini^ed  and 
unfinished  implements  and  flakes,  the  tools  and  wastage,  vast  aocn- 
mulations  of  splints,  &c.,  that  we  can,  on  critical  examination,  draw 
tolerably  correct  ideas  of  the  mode  of  working  pursued. 

One  of  these  great  flaking  hanks  or  workshops  is  exposed  on  the 
northern  bank  of  the  Saline  Eiver  at  its  first  rock  "  ripple,"  about  3  miles 
above  its  junction  with  the  Ohio,  the  general  course  of  the  Saliao  bein^ 
from  the  uorthwest  to  the  soatheast.  Above  the  "ripple"  the  etream  is 
only  navigable  during  high  water  of  the  Ohio.  On  its  southern  side 
are  ranges  of  hills  fh>m  its  mouth  to  its  source,  ranging  between  300 
feet  and  400  feet  Ta  height,  and  ou  the  divide  between  the  wrst  fork  of 
the  Saline  and  Eagle  Creek  they  rise  to  a  height  of  over  800  feet.  The 
ridge  is  broken  through  by  the  valleys  of  small  tributaries ;  the  ^mus 
from  the  ridge  at  places  terminating  in  rock  bluffs  (dose  to  the  river,  at 
others  leaving  a  narrow  bottom.  Ou  the  northern  side  of  the  streaai 
the  hills  proper  commence  about  4  mites  above  the  month,  leaving  a 
wider  valley  or  bottom  on  that  side;  the  low  bottom  lands  of  the  Ohio 
extend  nearly  to  the  ripple,  where  commences  what  is  teimed  the  eeooml 
bottom  lands  of  the  Ohio,  which  rise  rather  abruptly,  extending  with 
the  river  by  its  windings  at  varying  distance  from  it.  It  is  on  this 
ridge  where  it  is  intersected  by  the  Saline  that  the  ooal  company  made 
the  terminus  of  their  railroad  and  shipping  port  of  coal. 

Ou  my  first  visit,  in  the  fall  of  1833,  thin  was  in  dense  foreeta  with 
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the  exoeptioo  of  a  narrow  strip  along  tbe  bank  of  the  Saline,  which  had 
been  cleared  for  railroad  coal  dntnp,  Baw-mill,  shops,  and  dwellings. 
The  most  of  Qie  dearod  portioD  was  a  range  of  low  sepulchral  monnds 
crowded  together.  In  catting  into  them  for  foundations,  small  sized  stone 
cists  were  exposed,  none  over  4  feet  in  length,  with  a  single  exception; 
this  was  (in  excavating  foondatHms  for  sawmill  boiler  in  the  side  of 
the  largest  of  the  monnds,)  a  skeleton  at  full  length,  snrronnded  by  aod 
covered  with  tbin  sandstone  slabs,  much  as  the  small  cists  were  fonned. 
With  this  skeleton  were  fonod  two  small  clay  pots,  some  shell  beads, 
a  flint  gnn-lock,  barrel,  and  metal  trimmings  of  an  old  English  masket;, 
the  stock  80  decayed  that  it  fell  to  pieces  when  being  taken  oat — no 
doubt  a  recent  surface  burial;  in  fact,  human  boues  were  found  near 
tbe  surface  of  all  these  monnds.  Tbe  small  cists  over  which  they  were 
uriginally  raised  contained  nothing  bat  fragments  of  bones,  teeth,  aod 
occasionally  a  stone  celt  and  a  few  flaked  implements.  The  first  in- 
dication of  relics  on  what  has  proved  to  be  a  great  stone  implement 
manufactory  was  in  sinking  a  cistern  on  tbe  ridge  abont  iJOO  yards  from 
the  river.  This  went  through  a  mass  of  flint  chips.  By  the  year  1859 
the  little  clearing  around  the  bouse  where  tbe  cistern  was  sunk  had 
joined  with  the  cleared  strip  on  the  river  banks,  making  in  all  a  clearing 
of  some  25  acres.  Heavy  rains  after  the  first  plowing  exposed  some  few 
H|>ecimen5  0f  spear  and  arrow  points;  tbe  next  plowing,  a  still  greater 
number.  Bat  it  was  not  until  the  great  flood  of  the  winter  of  1862  and 
1863  that  overflowed  this  ridge  some  3  or  4  feet,  with  a  rapid  current, 
that  tbe  portion  nnder  cultivation  north  of  tbe  mounds  on  the  river  bank 
was  denuded,  exposing  over  6  acres  of  what  at  first  appeared  to  be  a  mass 
of  chips  or  stone  mbbish ;  but  amongst  it  were  found  many  hammer 
stones,  celts,  grooved  axes,  cores,  flakes,  almost  iuunmerable  scnpers, 
aiod  other  implemenbs,  pieces  of  broken,  much-decayed  bone,  bat  no  per- 
fect bone  implements,  many  tines  of  tbe  buck  or  stag,  all  of  which  bore 
evidence  of  having  been  scraped  to  a  point.  On  exposure  to  tbe  air  they 
fell  r«  pieces.  Among  this  waste  it  was  rare  to  find  fragments  of  rnde , 
pottery,  though  they  abound  among  the  mounds  near  the  river  bank, 
and  farther  north  on  the  same  ridge,  where  burnt  sandstoaes,  black  earth 
full  of  fragmento  of  shells  and  bone,  show  the  site  of  a  settlement — the 
field  being  nothing  bat  a  workshop.  The  great  August  flood  of  1875, 
and  tbe  winter  floods  of  1881,  1882,  and  1883  continued  the  work  of  de- 
iindation  antil  the  ground  became  unfit  for  cultivation,  and  was  aban- 
doned. The  greatest  number  of  cores,  scattered  flakes,  finished  and 
imflnisbed  implemento,  are  of  the  chert,  from  a  depression  in  a  ridge  S 
miles  to  the  south-east,  where  there  is  evidence  of  large  quantities  hav- 
ing been  qaarried,  I  have  found  a  few  coresof  the  white  chert  Arom  Mis- 
souri, and  the  red  and  yellow  jasper  of  Kentucky  and  Tennessee;  but 
the  flakes  of  these  have  mostly  been  found  in  nests  or  small  caches, 
many  of  which  have  been  exposed,  and  in  every  case  the  flakes  they 
contained  were  more  or  less  worked  on  t^eir  edges,  whereaa  the  flakt^t 
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from  the  neigbborbood  chert  preserved  their  sharp  edges  as  when  spHt 
fh>m  the  mass.  These  cache  Rpecimena  with  tlieir  worked  serrated 
edges  woald,  if  fooud  singly,  be  classed  as  saws  or  cattiog  implements. 
Ent  here,  where  found  in  mass,  evidently  brought  from  a  distance,  to 
a  place  where  harder  chert  of  a  much  better  character  for  cutting  im- 
plements abonnd,  they  tell  a  different  story.  Ko  two  are  exactly  alike, 
yet  the  work  on  all  is  of  the  same  character,  and  evidently  done  for  the 
same  object.  To  one  discovering  that  object,  they  tell  the  story  clearly, 
as  well  as  the  mode  of  working,  written  on  stone,  and  better  than  it  can 
now  be  told  either  by  writing  or  illuBtrations. 

To  make  myself  onderstood  I  mast  have  recourse  to  sketches,  and 
then  will  most  probably  fail  to  make  it  as  clear  to  the  general  reader 
as  these  stone  flakes  do  to  me.  Let  us  first'  look  at  a  ffake  as  detached 
irom  the  mass,  and  study  its  natnre,  presoming  it  to  have  been  flaked 
from  a  stone  that  by  a  hammer  stroke  would  break  with  a  fine-grain 
conchoidal  fractnre.    Fig.  3  is  a  plan  view  of  the  onter  or  high  side 


of  an  ordinary  flake  intended  for  a  spear  or  arrow-head ;  the  shape 
of  this  high  side  depending  on  the  lines  of  fVacture  of  the  previons  flak- 
ing. Fig.  4  is  a  section  through  the  center  of  the  flake  oo  the  dotted 
line  a  a',  showing  its  flat  side  and  sharp  edges.  Fig.  5  an  edge  view, 
showing  at  its  upper  end  the  angle  of  the  recess  formed,  and  against 
which  the  point  of  the  flaker  had  been  pressed  to  throw  off  the  flake ; 
dotted  lines  in  the  cross-section  Fig.  1  show  the  form  of  an  arrow-head 
on  the  line  a  a'  that  the  fiake  will  work  into.  The  form  of  the  head  is 
given  by  dotted  lines  in  Fig.  3.  From  these  it  will  be  seen  that  the  por- 
tion of  the  fiake  to  be  chipped  away  (and  also  the  greatest  portion  of 
the  chipping  to  be  done)  is  from  the  fiat  side. 

The  man  who  makes  the  flake  can  at  a  glance  see  what  it  will  best 
produce.  His  flakes  are  for  transportation ;  bulk  and  weight  are  seri- 
OQS  considerations.  His  practical  eye  tells  him  how  to  reduce  tbem  into 
the  best  merchantnble  form ;  and  the  greater  number  of  the  flakes  found 
in  the  caches  alluded  to  have  been  so  worked,  and  always  from  the  flat 
side  of  the  flake.  This  could  not  be  accidental.  By  referring  to  tbeaxb 
line  in  section  Fig.  4,  the  amount  of  chipping  from  the  flat  side  that 
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hM  to  be  done  will  be  seea.  To  attempt  to  do  this  aiid  to  tlirow  ofif  long 
ohips  from  the  sharp  edge  of  the  flake  voald  prove  a  failure,  as  its 
sharp  edge  voald  either  crumble  away  or  it  would  cot  aiid  iujure  the 
poiDt  of  the  bone  flaker  without  throwing  off  the  desired  chip  or  flake. 
Experience  has  taught  the  operator  the  best  shape  of  edge  to  apply  tb« 
preasore  to  aocompUsh  his  object,  and  it  has  also  taught  him  bow  t« 
reach  it  in  the  simplest  possible  way.  A  spoon-shaped  hollow  on  the 
top  of  a  flattened  log,  or  even  a  gutter  or  groove  cut  in  it,  furnishes  the 
means  of  holding  the  flake  flrmly,  the  raised  or  high  side  placed  in  the 
hoUow,  the  flat  aide  up;  with  the  ends  of  the  flngera  of  his  left  hand 
pressed  on  it  he  holds  it  flrmly,  while  with  hia  right  hand  a  downward 
preaaureia  given  bytheflaking  tool  which  breaks  off  chips  with  a  fract- 
ure of  about  46  degrees  from  the  flat  surface,  leaving  the  edge  in  the 
best  possible  shape  for  fkitnre  work,  and  that  is  the  condition  of  these 
cache  flakes  as  they  are  found. 

In  old  times,  before  the  invention  and  introduction  of  planing  and 
shaping  machines  to  work  metals,  the  flrst  and  most  important  lesson 
'  taught  to  the  maohiniat's  apprentice  waa  the  use  of  the  band-hammer 
and  ctfld-cfaiael.  When  an  outer  ahell  waa  to  be  removed  ftttm  a  metal 
easting  and  its  snr&oe  left  in  condition  to  be  finished  by  file  or  scraper, 
the  smoothness  and  regularity  of  that  surface  was  essential,  not  only 
for  economy  in  working,  but  accuracy  of  the  file  finish.  The  apprentice 
was  taught  to  hold  his  oold-chisel  and  so  direct  the  strokes  of  his  ham- 
mer that  when  «  chip  was  started  the  chisel  should  hold  to  it,  and  not 
be  allowed  to  cut  too  deep  or  slip  and  fly  out,  leaving  a  shape  that  is 
diffloolt  to  start  a  fresh  cut  without  leaving  ridges  or  cutting  deeper, 
in  either  caee  causing  additional  labor  for  the  finisher. 

To  a  practical  mechanic  the  examination  of  anch  a  flint  workshop  as 
I  have  described — its  waste  chips  to  the  partly  worked  flakes,  the  roughed 
oat  blocks,  and  the  finished  implements — reveal  a  line  of  workmanship 
so  clear  that  it  can  be  followed  to  the  production  of  the  same  results. 

The  handling  of  the  tool  and  flake  to  form  an  arrow -point  is  as  much 
an  act  requiring  exactnees  and  precision  as  the  handling  the  cold-chisel 
and  hammer  is  to  the  machinist.  The  first  chip  thrown  off  is  analogous 
to  the  flrst  starting  work  of  the  cold-chisel ;  it  is  the  text  that  must  be 
adhered  to  to  the  end  of  the  chapter.  Holding  the  flake  in  such  position 
that  commencing  at  what  is  intended  for  the  point  of  the  intended  work, 
the  pressure  with  the  flaking  point  is  brought  to  bear  close  to  the  edge 
of  the  45  degrees  angle  and  at  right  angles  to  it ;  the  result  is  a  flake 
thrown  off  inclining  towards  the  stem  end  of  the  arrow-point.  In  sec- 
tional sketoh  Fig.  4  from  a  to  a'  ahowa  the  45  degrees  angle  left  by  the 
flrst  rough  ahaping  from  cto  &  the  direction  of  the  first  chip  thrown  off. 
The  seat  left  by  tiiia  chip  w  hen  thrown  off  is  concave  on  the  edge  of  the 
flake,  the  advance  comer  of  which  is  the  seating  point  for  the  tool  to 
throw  off  the  next  chip,  which  does  not  entirely  obliterate  the  concave 
of  the  flrst,  and  the  following  chip  leaves  a  serrated  edge,  the  chips  or 
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flakes  beitig  generally  parallel,  which  is  the  object  of  a  good  worfcaiwi 
to  make  them.  When  the  flat  side  by  chipping  has  been  lednoed  to 
nearly  thereqaired  form,  its  edges  are  iu  the  best  possible  shape  for  ohip> 
ping  the  opposite  or  high  side,  then  by  alternate  working  from  side  to 
side  the  point  is  finished,  either  leaving  it  with  serrated  edgw  or  by  utter 
delicate  work  throwing  off  tbe  points,  leaving  a  smooth,  sharp  edf^ 
The  indentations  at  the  base  either  for  barbs  or  for  thongs  to  mgrtc 
the  point  to  its  shaft  are  made  by  direct  down  preasnre  of  a  sharp  point 
working  alternately  from  side  to  side,  the  arrow-point  being  held  firmly 
on  its  flat  face.  From  tbe  narrowness  of  tbe  cuts  in  some  of  the  speci- 
mens, and  the  thickness  of  tbe  stone  where  they  terminate,  I  have  in- 
clined to  tbe  belief  that  at  the  period  they  were  made,  the  aborigines  bad 
something  stronger  than  bone  to  operate  with,  as  I  have  never  been  able 
to  imitate  some  of  their  deep,  heavy  oats  with  it;  but  I  have  aaeceeded 
by  using  a  copper  point,  which  possesses  all  the  properties  of  the  bone, 
in  holding  to  its  work  withoat  slipping  and  has  the  strength  fl>r  direct 
thmst  required.  A  soft  iron  or  thoroughly  annealed  steel  point  answers 
even  a  better  porpose.  As  yet  no  copper  has  been  foand  on  this  flaking 
ground,  tbongb  a  few  copper  beads  and  remnants  of  what  appear  to 
have  been'  ornaments  have  been  taken  &om  mounds  on  the  ridges  of  the 
Saline,  which  I  think  is  evidence  that  they  had  tiiat  metal  at  the  earliest 
time  work  was  done  on  this  flaking  bank. 

Bryee  Wright  in  his  description  of  the  Scandinavian  knives  or  dag- 
gers refers  to  them  as  being  most  beautifully  dentilled  with  parallel 
flaking  and  serrated  edges.  He  says:  "  These  knives  or  lances  are  tnM 
marvels  of  pre-hiatoric  art,  and  show  an  amount  of  skill  and  workBan- 
ship  which  cannot  be  imitated  iu  the  present  age,  tbe  art  of  fa^joniBg 
them  having  been  entirely  lost."  Sir  John  Lubbock,  on  pi^e  101  of 
"Prehistoric  Times,"  says:  "The  crimping  along  the  e<lge of  the  handle 
is  very  curious."  As  to  parallel  Askings  with  serrated  edge,  I  have 
endeavored  to  show  (from  a  mecbauical  stand-point)  that  (he  refbae 
of  the  great  flint  quarries  points  to  a  mode  of  working  that  must  leave 
the  dentilled  markings  parallel,  and  tbe  edges  worked  from,  serrated. 
What  Lubbock  speaks  of  as  curious  crimping  on  the  edge  of  the  han- 
dles is  but  the  uaCnral  result  of  the  mode  of  working  I  have  ezsn- 
ined  these  Scandinavian  dagger  handles,  and  find  the  same  appearance 
on  tlie  blades  of  large-size  broken  piercers,  numbers  of  whieh  I  hare 
found  among  the  rubbish,  picked  up,  examined,  and  thrown  away  as  im- 
perfect specimens.  Some  of  them  have  a  spread,  flat  end  or  handle  of 
over  1^  inch,  with  nearly  square  blades,  evidently  having  been  worked 
by  down  preesare.from  the  edges  corresponding  to  the  spread  end,  these 
45  degrees  flakes  meeting  form  angles  and  produce  the  sqaare.  The 
interlocking  of  the  flakes  at  their  meeting  oausee  the  crimped  appear- 
ance, in  some  cases  not  nnlifce  a  row  of  beads,  very  beaatifnl,  bat  not 
made  with  any  such  view,  bnt  simply  the  natural  result  of  tbe  mode  of 
working. 
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Here  also  are  foand  massive  flakes  or  chips  of  fine-grained  qaartzHe, 
that  t«ach  anotber  lesson  to  a  seekiug  practical  mechanic,  nosing  aboat 
among  the  accnmulaced  refuse.  These  flakes  are  often  rough  on  one 
fooe,  showing  them  to  be  an  outside  scale  from  the  stone;  occasionally, 
fragments  of  large  flat  implemente  that  have  been  classed  as  agricult- 
nral  (hoes  or  spades).  These  fragments  have  not  been  broken  by  want 
of  skill  in  the  workmen,  bat  from  ODdiscoTered  seams  in  the  stone  that 
did  not  show  nntil  the  oater  Borfoce  was  thrown  ofT.  None  of  these  frag- 
ments show  any  sign  of  nse;  in  fact,  some  of  them  hat  e  not  been  wrought 
to  an  edge.  I  have  several  specimens  of  hoes  flx>m  the  same  ridge  be- 
yond the  settlement  where  it  would  naturally  be  cultivated,  that  from 
their  highly  polished  working  ends  show  long  nse.  The  lesson  is  that 
they  are  not  made  &om  great  flakes,  bat  rather  represent  the  core  irom 
which  flakes  have  been  thrown  off.  Finished  hoesand  spades  frequently 
have  portions  of  natural  stone  partings  that  haVe  not  been  worked  off, 
aQd  show  them  to  have  been  worked  from  thin  slabs.  These  slabs  are 
a  metamorphio  thin  bedded  sandstone,  belonging  to  what  our  State 
geologist,  Prof.  A.  H.  Wortben,  calls  the  Chester  groap.  They  occar 
near  the  Saline,  about  8  miles  above  the  flaking  ground,  in  an  upheaval 
that  has  brongbt  them  to  the  sur&cewith  the  uptamed  edges  of  the 
carboniferous  limestone  through  which  the  salt  springs  flow.  This  is 
probably  the  source  whence  this  qnartzite  was  obtained,  as  slabs  Irom  1 
inch  to  2  inches  thick  are  foand  there;  bat  there  are  many  other  locations 
stretching  across  Southern  Illinois  to  the  Mississippi  Biver  whero  they 
also  occur. 

It  is  the  large  agricultural  implements  that  I  refer  to  as  having  been 
made  from  qnartzite  slabs,  some  of  which  are  as  much  as  10  Inches  long 
by  6  inches  and  7  inches  wide  at  the  spade-blade  end.  There  are  many 
smaller  specimens  of  the  same  form  and  character  that  have  been  regu- 
larly  flaked  from  chert,  white  waxy  quartz,  yellow  and  brown  jasper, 
that  do  not  exceed  3  or  7  inrbes  in  length,  tbeir  working  ends  highly 
polished  by  long  use  in  digging.  It  is  the  large  hoes  and  spades  flaked 
from  qnartzite  slabs  that  to  me  are  evidence  of  a  mnch  higher  degree 
of  intelligence  and  skill  than  the  most  highly-flnished  spear  and  arrow 
points  evince.  Take  an  edge  view  of  one  of  these  large  spades,  and 
observe  bow  accurately  straight  and  fl«e  from  wind  €be  edge  has  been 
oarried  entirely  around  the  implement,  the  flattening  of  one  side  and 
rounding  the  other ;  then  observe  that  the  long  flat  very  slightly 
depressed  flakes  have  been  thrown  off  at  right  angles  to  the  edge,  even 
to  those  carving  around  its  digging  or  cutting  end,  which  appear  to 
have  radiated  from  a  common  center.  If  these  flakes  have  been  thrown 
off  by  blows  so  strnck  and  directed  as  to  preserve  the  cleanly  lined 
edges,  as  the  opecator  had  carried  tliem  in  his  mind,  a  skill  most  have 
been  acquired  that  we  cannot  approach. 

In  all  the  experiments  that  I  have  tried  with  a  hammer,  whether  of 
stone,  steel,  soft  iron,  or  copper,  they  have  failed  to  produce  the  desired 
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result ;  the  seat  of  tbe  flake  is  more  concboidal,  shorter  and  deeper  de- 
pressed, whereas  the  direct  percmaUje  prature  throws  off  the  shape  of 
Sake  that  we  fiod  has  been  done  in  making  these  spades.  If  this  mode 
has  t>een  resorted  to,  it  necessarily  reqnired  considerable  ingenuity  in 
devices  for  holding  the  stone  slab  flrmi;,  while  the  pressure  was  being 
applied  ia  the  right  direction.  The  wooden  clamp  described  by  Catlio 
may  have  been  used.  The  simplest  device  that  occnrs  to  me  that  will 
answer  the  purpose  is  a  block  of  wood  planted  in  the  groood,  with  its 
end  graiu  ap,  cat  on  top  into  steps,  as  represented  in  sketch,  Fig.  6,  tbe 


lower  step  having  grooves  parallel  with  the  rise  of  the  npper  step;  in 
one  of  these  grooves  the  edge  of  the  implement  is  placed,  its  back  rent- 
ing  against  the  edge  of  the  higher  step,  as  represented  by  tbe  dotted 
lines  showing  the  form  of  a  spade.  When  in  this  position,  presentlDg 
the  proper  angle  to  the  operator,  a  man  holds  it  firmly  while  anotbei 
applies  the  pressure.  A  lower  step,  e,  with  the  back  edge  of  top  are 
hollowed  out  to  receive  the  work,  while  its  lower  end  rests  in  an  inden- 
tation in  the  lower  step.  In  this  manner  a  spade  can  be  firmly  held 
while  ite  cutting  end  is  being  flaked.  I  do  not  present  this  as  a  mode 
that  was  practiced,  but  as  a  device  that  answers  the  purpose,  and  I 
judge  to  be  within  the  capacity  of  the  ancient  fiint-workers,  of  whom 
there  is  nothing  left  but  their  chips  and  finished  work. 

Let  any  one  experiment  with  a  bone  point  in  chipping  flint;  be  will 
soon  discover  the  value  of  a  dry  bone,  a  bone  free  from  grease  that  will 
hold  to  its  work  without  slipping,  a  bone  with  snfflcient  hardness  to 
resist  abrasion,  a  bone  of  strength  to  bear  the  pressure,  and  he  will 
value  such  a  pointed  boue,  and  will  understand  why,  with  snch  a  bone, 
John  Smith's  ancient  arrow-point  maker  "valued  hit  above  price,  and 
tcould  not  part  with  it."  I  have  been  informed  that  thB  modem  Indiana 
free  their  flaking  bones  from  grease  by  burj  ing  them  in  moistened  day 
and  wood  ashes,  not  unlike  the  common  practice  of  our  housewives  to 
remove  grease  spots  from  their  kitchen  floors. 

The  hunter  or  trapper  described  to  me  a  mode  stiU  in  practice  aiiioug 
tbe  remote  Indians  of  making  flakes  by  lever  pressure  combined  with- 
percussion,  that  is  more  philosophical  and  a  better  tnechauioal  arrange- 
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Bieut  than  by  the  ase  of  aflaking-staff,  as  described  byCatliu.    Figure 
7  shows  the  manner  of  atiliziug  a  standing  tree  with  spreading  roots 


for  this  parpose ;  a  flattened  root  makes  a  firm  seat  for  the  stone,  a 
notch  cut  into  the  body  of  a  tree  the  falcmm  for  the  lever;  either  a 
pointed  stick  is  placed  on  the  point  of  the  stone  where  the  flake  is  to 
be  split  from  it,  its  upper  end  resting  against  the  nnder  side  of  the 
lever,  or  a  bone  or  horn  point  let  into  and  seoared  to  the  lever  takes 
the  place  of  this  stick.  When  the  pressure  is  brought  to  bear,  by  the 
weight  of  the  operation,  on  the  long  end  of  the  lever,  a  second  man 
with  a  stone,  mall,  or  heavy  cinb  strikes  a  blow  on  the  opper  side  of 
the  lever,  directly  over  the  pointed  stick  or  horn-point,  and  the  flake  is 
tbrown  oft. 

Lubbock,  in  "  Prehistoric  Times,"  iUnstrated  the  Eskimo  scraper  as 
need  at  the  present  time  in  preparing  skins.  When  we  consider  the 
close  proximity  of  the  flint  workshop  to  the  great  salt  licks  on  the  Sa- 
line Biver,  the  flowing  salt  springs,  the  deeply  worn  buffalo  paths  still 
to  be  seen  after  having  been  subject  to  the  destractive  work  of  cultiva- 
tion by  the  plow  for  more  than  a  generation,  where  skins  by  the  thon- 
sands  must  have  been  dressed,  it  is  not  surprising  that  the  many  chert 
flakes  that  have  been  split  off  with  too  great  a  oarvatore  of  their  flat 
side  in  their  length  to  admit  of  being  chipped  into  arrow-points  should 
have  been  utilized  for  scrapers,  many  of  which  are  the  exact  fao  mmili 
of  what  Lnbbock  has  illustrated  as  the  Eskimo  and  others  of  the  Euro- 
pean type,  of  which  he  says : 

"  It  is  cnrions,  that  while  these  spoon-shaped  scrapers  are  so  common 
in  Europe,  they  are  very  rare,  if  indeed  they  oocnr  at  all,  in  Xorth  Am- 
erica south  of  the  Eskimo  region." 

1  think  it  most  probable  from  their  close  resemblance  to  reftise  flakes 
and  chips  they  were  overlooked  by  early  collectors.  In  the  great  game 
districts  of  the  West,  both  in  flint  workshops  and  among  the  waste  of 
Indian  settlements,  they  are  much  more  abundant  than  arrow-beads» 
or  any  other  implements^  with  the  exception  of  the  smaU  flint  knives..     .' 
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It  ia  also  in  tbese  game  distriota  that  wbat  is  koowu  as  the  "  berel- 
edge  arrow-points  "  are  found,  that  have  beeo  a  subject  of  tnach  discas- 
sioD  US  to  tlK'ir  use.  Foster  says  of  the  oue  be  has  illustrated :  "  The 
spceimeu  represented  is  from  Professor  Cox's  cotlectiou,  and  the  twoedges 
are  symmetrically  beveled,  as  if  to  give  it  a  rotary  motion."  I  have  met 
many  others  that  accept  this  idea,  tmmindful  of  the  fact  that  a  ship  is 
not  steered  at  its  stem,  but  by  the  radder,  at  its  stem,  and  an  arrow  is 
not  directed  or  held  to  its  course  by  its  point,  but  by  the  feather  at  the 
butt  end  of  its  sliaft ;  and  if  a  rotary  motion  was  required  it  would  natu- 
rally be  given  by  placing  the  feathers  spirally  arouiid  the  shaft.  The 
broat  flat  sides  of  theae  beveled  points  would  neutralize  any  effect  from 
the  short  bevels  in  passing  through  the  air. 

I  have  heard  it  urged  that  they  were  reamers,  and  that  the  uniform  bevel 
bein^  iu  one  direction,  to  cat  as  leamers  they  would  have  to  be  turned  to 
the  left,  or,  as  our  workmen  say,  "against  the  sun."  From  this  it  has 
been  argued  that  the  people  who  used  them  belonged  to  a  left-banded 
race.  The  direction  and  uniformity  in  the  bevels  is  to  me  evidence  of 
exactly  the  reverse.  Among  all  the  points  we  find  they  are  the  simplest 
and  easieat  to  form  by  chipping  when  laid  on  their  flat,  yothing  but  the 
down  pressure  of  flaker  is  required  to  separate  a  chip  £rom  a  flat  at  u 
45-degree  angle.  Suppose  a  flake  that  had  been  roughly  shaped  held 
flat  on  a  block  of  wood  by  the  fingers  of  the  left  hand,  the  tool  in  the 
right  hand  chipping  from  the  point  to  the  broad  end  by  direct  down 
pressure;  then  by  turning  the  flake  over  and  working  the  other  edge 
iu  the  aanie  manner,  we  have  in  a  center  cross-section  a  form  resemb- 
liug  a  long-stretched  rhomboid  with  sharp  cutting  serrated  edges  at 
the  acute  angles. 

Colonel  Long  said  that  2  inches  was  the  greatest  length  of  stone 
arrow-heads  that  he  found  in  use  among  the  Indians ;  that  all  longer 


Fio.a 
not  used  for  javelin  and  spear-heads  were  strongly  hafWd  and  used  as 
cutting  implements.   This  was  confirmed  by  Catlin.    IL  ia  more  wfaer^ 
and  under  what  circumstances  we  find  a  stone  tool  thau  the  tool  itself 
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that  tcaclies  its  probable  ase.  In  the  case  of  the  bevel-edged  points, 
all  I  have  found  have  been  among  waste  where  the  users  have  lived, 
(lone  their  cooking  and  sklu-dressing ;  and  these  were  always  associated 
with  broken  bones,  mascle  shells,  fragments  of  pottery,  flint  knives, 
scrapers,  &c.,  never  scatteredas  if  lost  in  huntiug,  as  we  flud  arrow-heads. 
One  peculiarity  of  the  bevel  point  is  its  strong,  massive  shank  to  secaro 
it  to  a  shaft  or  haodle.   This  la  shown  in  Figs.  8  and  9,  with  their  vross-seo- 


tions  on  the  dotted  lines ;  they  are  both  of  very  dark,  hard  chert.  Fig,  10  is 
from  Bath  County,  Kentacky,neaTtbe  Upper  Bine  Lick;  it  is  of  beauti- 
fully striped  jasper ;  two  sections  are  given  to  show  the  great  thickness 
to  give  strength  to  the  cutting-edges  Fig.  11,  yellow  jasper;  the  want 
of  symmetry  in'form  is  most  probably  the  resalt  of  sharpening  by  fresh 
flaking.   Fig.  12,  a  beautiful  specimen  of  workmanship,  showing  a  differ- 
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ent  mode  of  attachment  to  a  handle.   All  the  above  are  drawn  full  size. 
In  a  small  cache  of  leaf-shaped  implements  were  found  six  of  the  bevel- 
edged  points,  all  broken  off  at  the  shank  in  precisely  the  same  manner, — 
pretty  conclusive  evidence  of  hard  service,  and  probably  bronjrlit  to  ^ 
the  workshop  to  have  new  shanks  formed  and  to  be  re-bafted. 
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The  odI;  ^ort  at  drilling  or  piercing  that  I  have  foand  among  the 
mbbish  16  a  piece  of  ;eUow  floompar  2  inohee  long,  roaghly  ronnded  to 
H  inches  diameter ;  in  one  end  a  hole  one-fourth  inch  in  diameter  has 
been  drilled  thiee-fomths  inch  deep;  at  the  other  end,  a  hole  one-eighth 
inch  diameter  and  only  one-fonrth  inch  deep.  Many  pierced  implemesta 
have  been  fomtd  at  or  near  dwelling  Bites  associated  with  this  flint  man- 
nfiLotory,  snob  as  banner  stones  split  throagh  the  drilled  eye ;  some  split 
fiitgments  of  tabes  of  great  length,  made  ont  of  hard  schistose  slate. 

Among  the  waste  are  pieces  of  specnlar  iron  ore  fhim  Missouri,  in  ev- 
idence that  it  was  worked  here,  probably  into  axes  and  weights  or  plniob- 
bobs.  There  is  also  evidenoe  that  argillaoeone  iron  ore,  tlie  clay  iron 
stone  or  carbonates  of  the  coal  measnres,  was  a  material  extensively 
Qsed.  From  the  variooa  forms  of  moch  oxidised  pieces  that  I  have  fonnd 
that  will  not  bear  handling,  they  appear  to  have  been  catting  or  carving 
tools,  probably  used  in  the  mannfactories ;  though  axes  and  eelte  made 
from  this  material  are  occadonaUy  foand  in  the  vidnity  of  the  salt  licks, 
always  deeply  oxidized,  peeling  oiT  in  flakes  that  conform  to  the  origi- 
nal form  «f  the  implement. 

Many  scooped  or  hollowed  oat  blocks  of  sandstone  or  large  fiattisb 
river  bowlders,  mostly  snnk  on  both  sides,  that  are  classed  as  mortars 
fOT  crashing  com,  and  with  them  crashing  stones  and  pestles,  have  been 
plowed  ap  on  this  flakiag  ground,  bat  they  are  much  more  abundant  on 
the  dwelling  portion  of  the  ridge ;  also  river  pebbles  partly  petted  to 
an  edge  for  celts,  some  of  them  roaghly  grooved  for  axes ;  bat  what 
surprised  me  most  was  the  great  number  of  what  have  been  called 
cap-stones,  by  some  nut-stones.  These  are  frequently  fonnd  scattned 
over  Soathem  Illinois  and  Western  Kentucky,  and  occasionally  on  all 
the  tributaries  of  the  MississippL  But  here  they  are  funnd  in  mass. 
When  the  ground  was  first  pat  ander  oaltivation  none  were  seen, 
and  it  was  not  until  the  great  denuding  floods  had  passed  over  it  that 
they  were  exposed.  On  finding,  just  above  the  surface  of  the  groood, 
(he  face  of  a  fine  specimen  that  showed  a  number  of  cups,  I  loosened 
and  tamed  it  over  to  examine  the  oups  on  the  under  side,  and  foand  it 
was  lying  on  top  of  another.  With  pick  and  spade  I  soon  exposed  a 
gronp  or  pile  of  over  twenty,  and  with  them  a  number  of  slabs  of  th«  same 
sandstone  that  showed  marks  of  having  been  nsed  as  rub  or  grind- 
stones, all  from  the  millstone-grit  series  from  the  blufe  on  the  opposite 
side  of  the  Saline.  Farther  research  developed  a  number  c^  sach  pilea, 
some  only  having  the  cap-like  indentations,  as  illustrated  at  page  40  ot 
No.  287  of  the  Smithsonian  OontribatioDS  to  Knowlet^ ;  othen  having 
a  center  depression  of  from  i  to  6  inches  indiameter,  similar  to  the  rode 
mortars  wi^  the  caps  irregolarly  arranged  around  them.  Sobseqnetit 
overflows  exposed  many  scattered  over  the  entire  flaking  ground;  they 
varied  in  size  ftom  large  pebbles  with  a  single  cnp  on  opposite  sides, 
known  to  the  early  settiers  as  having  been  osed  by  the  Indians  as  not- 
stones,  up  to  maasiTe  slsbs^  having  trom  two  up  to  eight  and  ten  ctv* 
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on  a  aide,  some  too  beavy  for  me  to  lift  into  my  wagon  without  aasiBt- 
anoe  (the  largest  I  have  seen  was  taken  from  near  the  center  of  a  large 
monud  in  Bath  Oonnty,  Kentncky;  it  bad  twenty-seveD  caps  one  side 
and  a  greater  onmber  on  the  other).  Many  have  been  carried  away  from 
the  flying  gioand  and  need  as  cornerstones  for  log  cabins  or  built  into 
hearths  and  Ore-backs  to  their  woodan  curb  fireplaces,  with  their  stick- 
and-clay  danbed  ohimoeyB.  So  many  being  found  where  the  mann- 
factnring  of  Btooe  implements  has  been  so  extensively  carried  on  is 
snggeetive  to  a  mechanic  that  they  were  either  made  on  the  gronnd  and 
kept  on  hand  for  sale,  or  they  were  tools  in  some  way  used  in  their 
works.  That  they  were  newly  made  can  hardly  be  the  case,  for  very  fre- 
quently one  cup  has  been  worn  into  another.  This,  considering  their 
sharp  grit,  rather  points  to  some  grinding  process.  Had  tbey  been 
for  paint  receptacles  or  pallets,  we  would  expect  to  find  them  at  dwell- 
ing places  (where  the  Indians  would  natorally  do  their  dressing  and 
painljiig),  and  not  in  their  workshops. 

On  the  opposite  side  of  the  Saline  Biver,  doe  south  of  the  fiaking 
bank,  a  spar  from  the  main  ridge  teiminatee  abruptly  by  a  very  steep 
descent  to  the  bottom  lands,  which  at  this  point  have  a  breadth  of  about 
50  yards ;  at  the  foot  of  this  blnff  are  masses  of  sandstone ;  they  also 
project  out  of  the  steepest  portion  of  the  earth  (at  a  time  long  past  aboat 
100  feet  high),  from  the  top  of  which  the  ascent  is  gradual  to  the  crown 
of  tbe  ridge,  forming  a  beautiful  inclined  plateau  extending  with  the 
ridge  nntil  it  is  lost  by  steep  inclines  into  tbe  valley  of  the  Little  Sa- 
line, a  small  tributary  that  has  cut  through  the  ridge  and  falls  into  tbe 
Saline  1^  miles  above  it«  junction  with  the  Ohio,  and  midway  between 
its  month  and  the  first  ripple.  This  plateau,  when  I  first  saw  it,  in  1851, 
was  covered  with  heavy  timber,  many  trees  being  f^m  5  feet  to  6  feet 
in  diameter.  The  broad  valley  of  the  Little  Saline  had  some  portions 
that  are  above  the  ordinary  overflows  cleared  and  under  cultivation  as 
early  as  1834.  The  slope  from  the  ridge  to  the  Saline,  including  its 
bottom  lands,  have  been  under  process  of  clearing  since  1869.  After 
the  plow  had  loosened  the  soil,  and  it  had  been  washed  by  the  rains, 
both  the  slope  and  tliebotloms  have  been  rich  in  stone  relics,  the  bot- 
toms— partioularly,in  the  agricultural  implementsof  t  he  Mound  Builders. 
Climbing  the  steep  directly  opposite  the  flaking  bank,  chips  of  chert  are 
foand  mixed  through  all  the  soil  that  has  been  worked  &om  above, 
changing  tbe  rock  bluff  into  tbe  present  steep  incline,  on  tbe  top  of 
which  on  its  turn  from  the  steep  to  tbe  gradual  slope,  another  flaking 
place  has  been  exposed.  There  within  a  space  of  two  acres  and  not 
over  an  hour's  tramp,  on  tbe  fresh-plowed  eafth,  I  found  scattered  over 
twenty  specimens  of  the  oup-stones,  which  I  collected  and  piled  in  a  heap. 
This  is  another  instance  of  their  having  been  left  among  the  offiid  of  a 
workshop. 

In  the  valley  formed  by  the  junction  of  the  Big  and  Little  Saline,  oc- 
onr  extensive  earth-works,  long  walls,  mounds,  &a.    The  largest  of  the 
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moondB  has  a  height  of  25  feet,  length  of  base  225  feet,  and  width  of 
175  feet ;  ita  oval,  tmncated  top  is  abont  35  by  70  feet;  its  directioa 
leogthwise  is  north  12  degrees  west ;  it  has  a  graded  way  on  the  east 
8ide,  and  was  originally  faced  with  stone;  over  one  hundred  wagon- 
loads  have  been  taken  ft«m  it  and  need  in  walling  drains. 

The  earth-work  and  monnds  extend  on  to  the  ridge  to  within  one- 
Tourth  of  a  mile  of  the  flaking  groand  on  the  bloff,  thus  connecting  all 
these  works.  On  the  spars  near  the  Sabine  are  cemet«rie8  and  sepnl- 
ehral  monnds,  from  which  many  hnman  bones  hare  been  tnmed  ont  by 
the  plow.  I  have  opened  several  of  the  monnds,  one  of  which,  from  a 
mechanical  point  of  view,  posseeaed  great  interest,  for  the  primary  inter- 
ment over  which  it  was  raised  was  that  of  a  worker  in  stone ;  and  who 
knows  bat  he  may  have  been  ata  time  the  master  mechanic  orchiefsaper 
intendent  of  the  great  flint  worksf  The  center  of  his  mound  was  paved 
with  the  valves  of  the  muscle  shells  of  the  Sabine,  laid  on  the  levelled 
surface  of  the  tiatnral  soil  in  concentric  rings,  with  the  convex  sides  np. 
This  shell  pavement  was  about  7  feet  in  diameter;  on  its  center  was  a 
pillow  composed  of  twenty-seven  pebble  rub-stones  of  various  grit  and 
differently  shaped  edges.  On  tbese  the  skull  was  laid  on  ita  side ;  it  was 
far  gone  in  decay  and  crushed  out  of  shape;  the  teeth  much  worn;  the 
position  of  the  large  bones  that  escaped  decay  showed  the  man  had  been 
bent,  bringing  his  knees  near  bis  chin,  and  laid  on  his  side.  He  was  a  man 
of  massive  ftame;  the  femur  measured  19  inches  and  the  tibia  15^  inches 
long.  Olose  to  the  crown  of  his  head  stood  a  rude  clay  vessel,  badly 
broken;  in  front  of  the  sknll,  on  the  mb  stone  pillow,  a  gorget,  flnished 
with  the  exception  of  drilling  hole  for  suspending  it,  on  which  lay  a 
plumb-bob,  a  stag's  tine  scraped  to  a  point;  this  broke  to  pieces  on 
removing  it.  There  were  some  bone  splints,  two  canine  t«eUi  of  a 
wolf,  some  pieces  of  galena,  one  crystal  of  mica  one-half  inch  thick  (the 
plates  had  not  been  parted),  a  few  chert  flakes,  and  a  single  finished 
arrow-point :  on  the  shell  floor  of  the  monnd,  near  its  outer  edge,  one 
of  the  mysterious  cap-stones,  with  three  cnps  on  one  side  and  four  on 
the  other.  1  conld  not  see  that  it  had  been  placed  with  any  reference  to 
the  center  skeleton,  but  close  to  it,  on  the  shell  floor,  lay  a  small-sized 
sknll  in  a  better  state  of  preservation  than  the  central  one.  A  large  bole 
in  the  back  of  it  showed  it  had  been  crushed  in,  the  broken  portions 
either  having  been  removed  or  decayed.  Close  to  it  lay  the  deadly 
slingstone,  of  roughly  shaped  chert.  The  decayed  and  broken  bones 
of  this  skeleton  had  been  thrown  out  in  removing  the  earth  from  the 
shell  floor,  so  that  its  position  conld  not  be  accurately  asoertiuned, 
tbongh  from  portions  of  bone  still  remaining  aft«r  the  skoll  was  dis- 
covered it  was  evident  that  the  entire  skeleton  lay  on  the  shell  floor, 
and  close  to  the  central  one,  and  was  no  donbt  a  primary  interment. 

Among  these  earth-works,  where  the  densest  aboriginal  popolation 
have  left  their  marks,  stands  a  farm  house  and  its  outbuildings,  with 
its  garden  on  a  pre-historic  cemetery.    From  this  point  radiated  tte 
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early  clearing  and  ealtivatioo  that  baa  been  roost  destmctiTe  to  the 
long  vail  enrthworke^  and  vae  the  place  of  alt  others  where  I  ex- 
pected to  find  the  cap-stones.  The  single-pit  nnt-stooes  and  indented 
hammer-stones  irere  plenty,  and  also  the  rude  mortars,  bat  the  cap- 
stones were  comparatively  few. 

An  aged  iarmer,  whose  father  with  his  family  emigrated  from  Yirginia 
into  this  section  when  it  was  Indian  territory,  and  who  as  a  boy  worked 
iit  the  early  salt  works,  tells  me  that  the  Indiaosthen  here  osed  the  sin- 
gle-pit  nnt-stoaes,  but  they  did  not  know  anything  about  the  cap-stones. 
He  asked  me  if  I  could  divine  any  use  for  them.  On  my  saggesting 
grinding  be  said  I  was  wrong  and  that  he  conld  tel!  me  their  ase.  I 
will  now  give  his  explanation  as  near  as  I  can  in  his  own  language. 
He  said :  "  If  yon  want  to  see  them  in  daily  ase,  go  to  Patagonia,  and  yon 
can  any  day  see  a  tot  of  women  squatting  around  one  of  these  stones 
spinning  yam  and  talking  scandal.  Yon  see,  they  strip  and  singe  the 
hairoff  of  a  piece  of  raw  hide,  lay  it  on  the  stone  with  the  flesh  side  up; 
they  then  squeeze  it  into  the  cap  holes  and  pat  something  on  to  hold  it 
while  it  dries.  Then  yon  see  every  cnp  makes  a  step  for  the  foot  of  a 
spindle  to  rest  in,  and  holds  jasteDoagh  grease  in  ittomakethespindte 
run  slick;  and,  depend  on  it,  that  is  the  way  the  thread  was  spun  here 
to  weave  the  cloth  that  has  left  ita  impressions  on  the  pieces  of  the  old 
clay  salt-pans.  Ton  know  that  oar  Indians  did  not  know  anything  about 
them,  or  of  salt  either,  for  that  matter  j  so  how  conld  they  know  what 
thesestones  were  used  fort"  I  understood  him  to  say  that  when  a  boy 
be  learned  this  from  a  Pacific  whaler,  who  drifted  to  the  salt  works, 
and  who  related  that  on  one  occasion  the  vessel  he  was  on  laid  up  for 
some  time  in  the  Straits  of  Magellan,  and  that  he  then  sawthe  Patago- 
iiian  women  using  just  such  stones  as  steps  for  their  spindles. 

If  that  could  have  been  tbe  use  of  those  that  are  so  abundant  here, 
we  should  expect  to  find  them  where  the  women  dwell  rather  than  at 
the  flint  workshops,  the  same  reasoning  applying  to  their  use  as  paint 
pallets.  If  used  for  either  of  these  purposes,  why  do  we  find  the  cap 
depressions  on  both  sides,  and  many  of  the  cups  of  various  size,  some 
just  started  and  others  worn  one  into  anotherf 

From  the  &ct  of  the  upper  stone  of  the  piles  as  they  were  left  on  the 
flaking  ground  being  covered  with  sncb  a  depth  of  vegetable  mold  as 
not  to  have  been  discovered  nntil  after  cultivation  and  exposure  by  the 
dennding  floods,  the  finding  one  in  the  mound  with  the  decayed  skele- 
ton of  a  stone-worker,  the  one  I  have  before  referred  to  as  having  been 
found  near  the  center  of  a  large  mound  in  Kentucky,  leaves  little  room 
to  doubt  of  their  baving  been,  as  well  as  the  primeval  workshops,  coe- 
val with  tbe  earth-works  and  their  associated  moands. 

There  axe  other  evidences  of  great  antiquity  in  tbe  condition  of  many 
of  the  granit«  and  porphyry  implements  t>eing  honeycombed  t>ytho 
disintegration  of  their  feldspar,  leaving  the  silictoos  portions  rough 
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aod  projeotiag.  Celts  aod  fleshers  made  of  the  carbouiferoas  limestones 
have  tbe  silex  Bkeletoas  of  their  foasilB  sharp  and  clearly  marked. 

From  the  location  at  the  first  ripple  of  the  Sabine  as  a  flshiog  point, 
the  proximity  of  tbe  salt-licks  for  the  larger  game,  do  donbt  the  place 
was  freqaeoted,  if  not  permanently  occapied,  by  the  last  of  the  Indians 
in  this  section,  who  have  left  their  stone  implements  scattered  bioad- 
cast  over  the  country.  They  had  lost  value  by  the  intiodactioQ  of  the 
nailers  iron  points,  the  rifle,  knives,  and  tbe  nsnal  stock  of  the  Indian 
trader.  Had  not  this  paper  extended  far  beyond  my  original  intent, 
I  coald  give  an  accnmolation  of  evidence  of  the  rapid  decline  in  the  art 
of  flaking  stone. 

From  a  mechanical  stand-point,  it  is  hard,  if  not  impossible,  to  recon- 
cile the  accepted  evolution  of  works  of  the  stone  age  &om  flaked  to 
gronnd  and  polished  implements.  It  is  true  that  specimens  are  found 
in  all  stages  of  progress  from  rough  flake  to  polished  implements  in 
Ameri(»  as  well  as  in  Europe.  But  here  in  America,  where  tbe  tme  flint 
ia  absent,  a  greater  range  of  stone  has  been  resorted  to,  and  what  we 
find  flaked  and  afterwards  ground  snd  polished  are  mostly  cutting  tools, 
such  as  chisels,  gouges,  &c,  of  chert,  jasper,  or  fine-grained  qnartidte 
that  will  maintain  a  keen  catting.edge. 

For  axes,  either  plain  or  grooved,  the  water- worn  pebbles  of  greenstone, 
granite,  or  porphyry  have  mostly  been  selected.  For  fleshers,  softer 
stones  are  common,  snch  as  limestone  of  varions  qoalities,  steatite,  oc- 
casionally cannel  coal,  and  the  harder  shales  of  the  coal  measures  have 
been  used  for  these  wedge-shaped  implements.  But  let  the  material  be 
what  it  may,  the  pecking  with  a  hard  stone  on  a  water- worn  pebble,  often 
foand  nearly  of  the  required  shape,  to  modify  and  bring  it  to  a  cutting- 
edge  ready  for  grinding,  by  simply  rubbing  with  sand  and  water  on  a 
flat  stone,  only  required  labor,  patience,  and  perseverance,  bat  not  the 
knowledge  and  skill  requisite  to  split  off  the  fiakes,  nor  tbe  jndgment, 
steady  hand,  and  correct  eye  to  ^lape  them  into  the  exquisitely  sym- 
metrical forms  we  find  them. 

I  am  not  writing  on  or  qneationing  the  evidence  of  the  antiquity  of 
man,  but  simply  on  the  instruments  aud  tools  be  would  Datnrally  resort 
to,  in  his  primitive  state,  to  sustain  life  when  depending  for  food,  on 
the  waters  for  fish,  the  earth  for  fruits,  seeds,  nuts,  and  roots,  and  on 
the  chase  for  animals,  not  only  for  food,  but,  what  was  most  essential 
for  his  comfort,  skins  for  clothing,  sinews,  bone,  and  horn  for  innumer- 
able uses.  With  the  aid  of  a  sharpened  pebble  (stone  ax)  he  ooold  at- 
tack a  forest  tree,  and  by  the  aid  of  Are  shape  its  wood  to  his  oaes. 
Most  probably  scraping  came  in  advance  t^  cntting,  and  what  ooold  be 
better  adapted  for  this  purpose  than  the  sharp  edges  of  &actnred  flint 
pebbles  1 

With  the  wooden  bow  and  arrow  arose  the  necessity  for  an  arrow- 
point  harder  than  wood.  If  bone  was  used,  tlie  pebble  scraper  was  es- 
sentiaL    The  river  drift  or  grav^  bars,  when  snbjeoted  to  the  grinding 


.,  C"itH>^lc 


OBSEBTATIONe  ON  STONE-CmPPINQ.  891 

and  oniRliiDg  actioD  of  drift-loga  or  rolling  bowlders,  would  furniah  many 
BoggeatiTe  forms  and  sbapea  tbat  a  little  ingenoity  Toold  apply,  and 
ont  of  vhich  wotdd  aatnrally  grow  the  art  of  faking. 

The  atreeta  of  Padnoali,  Ky.,  are  paved  with  partly  rounded,  angnlar, 
ailicionB  gravel,  mostly  of  jaaper.  Seeing  heaps  of  this  ready  for  spread- 
ing, I  was  stmok  by  the  many  forms,  mostly  highly  water  polished,  that 
if  foand  on  a  flaking  groond  would  pass  for  refuse  flakes  and  rubbish 
1^  by  the  workmen. 

On  inqniry  I  was  informed  that  this  coarse  gravel  was  from  hanks 
OS  the  Tennessee  Bivw  above  the  ordinary  overflows.  I  selected  many 
forms  that  any  archteologist  would  pronounce  to  be  tbe  work  of  man. 

A  heavy  wagon,  loaded  with  hogsheads  of  tobacco,  drawn  by  flve  or 
six  yoke  of  oxen,  passed  over  the  6e«h-Bpread  gravel  with  a  sharp, 
crashing,  grinding  sound.  On  examining  the  wheel  tracks  I  was  aor- 
priaed  to  find  the  slight  impression  the  iron  tire  had  made  on  the  sur- 
face stones.  They  had  been  pressed  aside  from  the  wheels,  leaving  a 
slight  rut,  those  under  the  wheels  compressed  together,  bat  very  little 
broken ;  not  anfBcient  to  accoont  for  the  sharp,  crackling  noise  made  as 
the  wagon-wheels  passed  over  them.  On  examining  the efl'ect from  the 
tread  of  the  wheels  to  the  old  road-bed,  a  depth  of  about  6  inches,  I 
found  moat  of  the  larger  gravel  atones  under  tbe  top  layer  split,  some  into 
flakes,  tbe  fractures  in  varioos  directions,  some  crossing  others.  This 
spread  from  the  width  of  the  wheel-tires  to  about  three  times  as  wide 
on  the  old  road-bed.  Many  of  tbe  fresh  fracturea  preaented  the  forms 
aod  appearance  of  genoiae  cores,  and  would  be  mistaken  for  the  work 
of  man.  It  was  a  beautiful  illustration  of  the  effect  of  preaaure  on  small 
points  of  contact.  Our  lady  friends,  oiten  inveterate  iced-tea  drinkers, 
when  they  find  a  lamp  of  ice  too  large  for  their  glass,  will,  with  a  com- 
mon toilet-pin  between  thumb  and  finger,  press  its  point  into  the  ice,  tap 
its  head  with  tbe  handle  of  a  case-knife,  or  give  it  a  click  with  a  thimbl^. 
The  cohesion  la  destroyed  and  the  ice  splits  with  just  such  a  fracture 
as  ia  made  by  impulaive  point  pressure  on  the  more  tenacious  and  n- 
factory  chert. 

These  Paducah  observations  led  to  considerable  investigation  as  to 
tbe  action  of  lodged  drift-logs  on  gravel-bars,  and  finally  to  an  experi- 
ment that  I  should  recommend  the  SmithsoniRD  Institution  to  try  on 
more  extensive  scale  than  I  was  able  to. 

I  filled  a  metal  cylinder  with  pebbles  of  various  sizes  and  shapes, 
brought  a  pressure  by  a  screw  on  them  through  aplungerj  immediately 
a  crepitating  sound  was  heard,  which  as  the  pressnre  increaaed  became 
sharper  and  louder,  at  times  almoat  expt  osive,  as  the  interstices  became 
filled  with  broken  figments,  producing  side  pressure  and  cross  fract- 
ures. The  sound  became  more  confused  and  died  away,  (te  emptying 
the  (^linder,  the  result  was  many  representations  of  the  rnde  imple> 
menta  found  in  the  drift. 
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COPPER  IMPLEMENTS  FROM  BATFIELD,  WISCONSIN. 
By  Colonel  Cbarlrs  Wuittlebev,  o/ CievelanJ,  Okio. 
In  grading  the  streets  of  Bayfield,  Wis.,  about  the  year  1864,  the 
workmen  found  a  copper  implement  in  the  gravel.    The  accompanying 
figure,  one-half  the  natural  size,  will  give  some  idea  of  the  shape  and 
character  of  the  specimen  (Figure  1).    A 
is  an  upright  ontline  or  elevation,  with 
the  concave  surface  toward  the  rear.    B 
IB  a  top  view  or  plan  of  the  implement 
as  seen  from  above,  and  C  a  vertical  or 
longitudinal  section  through  the  middle 
at   the  dotted  line  e  d.    The  irregular 
space  e  e  shows  a  fiaw  in  the  metal. 

Several  have  bees  foood  elsewhere  in 
the  United  States  and  Canada  of  about 
the  same  outline,  but  generally  the  blade 
or  flat  part  is  much  larger  in  proportioo 
to  the  shank  or  socket.  Where  the  two 
^  parts  are  equal   they  are  regarded  as 

Fin.  1.  spades.    One  described  by  Mr.  Squier  in 

"Ancient  Monuments,"  taken  ftom  a  sepulchral  deposit  near  Brook ville, 
Canada,  is  about  10  inches  in  length.  It  conld  be  used  in  digging  by 
inserting  a  handle  several  feet  in  length,  with  a  notch  or  oGset  for  the 
foot  near  the  bottom. 

Those  with  the  short  bit  may  have  been  spades  worn  out  by  use. 
Their  edges  are  generally  sharp,  as  thongh  they  had  been  used  to  cot 
wood  or  some  other  hard  substaoce.  After  they  were  welt  worn  as 
spades  they  could  be  turned  into  an  adze  by  inserting  a  crotch,  with 
the  plane  of  the  blade  at  right  angle  with  the  plane  of  the  handle,  or 
into  an  ax  by  making  the  planes  coincide. 

Jlfumi  in  iStS  an  FrargUB  laL  arte  oT.  t&e.  JlpostlA 
Srvt^  J,akt Superior'' an  t/i*  SutAbb. 

SncUonr  at,  tt.h. 


C€pper  J6tife  fhiiii  li/ifffi^.fd'.  Wiettmstitt 


Figure  2  represents  a  copper  knife  (half-size)  found  ou  Presque  Isle, 
one  of  the  Apostle  Group  of  Lake  Superior,  in  1S6G.    It  was  lying  on 
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the  surface  of  the  gronod,  and  is  now  in  tbe  posHesBioD  of  Mrs.  B.  M. 
Haywood,  of  Bayfield,  Wis.  The  thickness  near  tbe  ends  is  shown  by 
tbe  croaS'Secttous  at  a  a  and  at  b  b. 


Cc^per  CitUinp  tool  from  /OuA  Jiirer.  JAKmi'. 

Figure  3  represents  a  copper  cutting  tool  front  Knife  River,  on  the 
northwest  shore  of  Lake  Saperior,  Minnesota.  It  was  found  iu  1805, 
and  is  now  in  tbe  collection  of  the  Western  Beserve  and  Northern  Uis- 
torical  Society  of  Cleveland,  Ohio.  It  was  evidently  cold-hamuercd, 
and  the  surface  is  rough  from  corrosion. 


ANCIENT  KEMAIN8  IN  OHIO. 
B;  J.  P.  HacLean,  ofBaMilUm,  Ohi«. 

Works  near  Wtnckester,  Adams  Vountg,  Ohio, — Winchester  Township 
is  located  iu  the  extreme  northwestorn  corner  of  Adams  County,  Ohio. 
The  terminal  moraine  of  the  great  ice  age  enters  the  township  at  the 
northeastern  corner,  extends  diagonally  across  it,  and  passes  out  at  the 
southjrqstem  extremity.  The  township,  for  agricultural  purposes,  is 
the  richeBt  in  the  county.  The  soil,  for  tbe  most  part,  is  poor,  known 
as  cold  clay,  and  the  surface  broken  by  tbe  tribntariee  of  Brush  Creek. 

North  of  the  village  of  Winchester,  a  distance  of  one-half  mile,  is  a 
series  of  circular  works,  which  for  fifty  or  more  years  have  been  plowed 
over.     Near  the  center  of  these  works  is  a  mound  {A)  (Plan  1)  8  feet 
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high,  oonioal  in  £[mii,  vhich  has  never  been  disturbed  by  the  plow 
From  the  top  to  the  bottom  on  the  east  side  is  60  feet ;  from  tap  to  or- 
CDmference  on  north  side  48  feet  East  of  this  mound  (a  b),  a  distance 
of  172  feet^  the  ciiole  B.  The  wall  is  almost  level  with  the  sorroaBd- 
ing  Borfiwe,  althoagh  from  6  inches  to  1  foot  high  along  the  line  gbh. 
The  remaining  part  of  the  work  is  diffloolt  to  trace.  The  gateway  can- 
not BOW  be  located,  althoogb  it  is  said  to  have  &oed  the  east.  Soatb 
of  the  moond  (o  d),  a  distance  of  ITS  ftot,  was  formerly  another  dxcle  (C), 
bat  Bo  trace  of  it  exists  at  the  present  time. 

West  of  the  moond  {ef),  a  distance  of  540  feet,  is  the  circle  D,  150 
feet  in  diameter.  This  work  presents  a  wall  averaging  &<om  10  to  15 
inches  in  height  with  a  ditch  in  the  interior.  I  was  onable  to  locate 
a  gateway. 

When  first  discovered  these  works  were  covered  with  forest  trees. 
The  walls  averaged  5  feet  in  height.  The  material  is  composed  of  clay 
of  the  same  kind  as  that  in  the  immediate  vicinity.  The  mound  has 
neves  been  opened.  The  spot  is  level,  and  appears  to  have  been  well 
chosen.    Following  ue  the  meaenrements : 

(A.)  Conical  mound,  8  feet  high ;  east  to  top,  50  feet ;  north  to  top,  48 
feet' 

(£.)  Oirole  172  feet  east  of  monnd.    Oircle  610  feet  in  dioamference. 

(0.)  Obliterated  cirde  176  feet  south  of  monnd. 

(D.)  Oirole  640  feet  west  of  monnd.    Circle  150  feet  diameter. 

One  mile  and  a  gnarter  north  of  these  works,  located  on  a  high  point 
of  ground,  is  a  moond  (Entry  No.  3,  Map  ft)  removed  a  few  rods  west  of 
the  HillsboTo'  turnpike.  The  monnd  is  oonical,  14  feet  in  height,  with 
.  a  olroamferenoe  of  260  feet  at  the  base.  Original  height,  20  feet;  Bcdid 
ooatents,  2,098  cubic  yards.  From  its  summit  a  fine  view  of  the  oonntxy 
may  be  obtained. 

On  Entry  So.  8  (see  map)  is  a  small  monnd  (o)  3  feet  in  height 

Work$  in  SagU  Totonsftip,  Brovon  County,  Ohio. — Eagle  Township 
(see  map)  is  boonded  on  the  north  by  Highland  County  {White  Oak 
and  Concord  Townships) ;  on  the  east  by  Adams  County  (Winchester 
Township) ;  on  the  south  by  Jackson  Township,  and  on  the  west  by 
Washington  Township.  The  general  surface  is  comparatively  level, 
although  the  west  fork  of  Brash  Creek  has  made  a  deep  valley  ninning 
from  west  to  east  Some  of  the  tributaries  of  this  stream  have  formed 
deep  ravines.  Where  these  ravines  have  out  threugh  the  gladal  till 
the  Hudson  Biver  bine  limestone  is  exposed,  save  in  one  spot  (see  map 
Z,  eutiy  398),  I  noticed  Clinton  strata. 

The  ancient  remains  located  on  entries  3^8  and  1316,  in  compimy  with 
Prof.  J.  W.  Fertig,  I  measured,  May  16, 1885  (see  Plan  2).  The  monnd 
A  is  located  on  the  line  between  Brown  and  Adams  ConntieB.  It  is 
located  on  a  knoll,'  several  of  which  occur  in  the  immediate  vicinity. 
It  is  diiBoolt  to  tell  just  where  the  base  of  the  monnd  begins.  If  the 
place  I  assumed  to  he  the  base  is  the  conect  one  then  the  moond  ia  3 
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feet  in  circamfrareDce;  from  northwest  base  to  top,  70  feet,  aogle  11^; 
Bootheast  to  top,  44  feet,  angle  15'=';  solid  conteuta,  1,533  cable  yards;  ' 
beigbt,  14}  feet.    A  view  of  tbe  coantr;  to  the  eontheast  is  bere  pre- 
Bented. 

Ueasnring  dne  west  and  passiog  throagb  two  deep  ravioes  we  oome 
to  fort  (B),  striking  it  at  a,  and  removed  firom  the  monnd  a  distance  of 
1,970  feet.  This  work  is  entirely  snrroanded  by  deep  ravines,  save  a 
narrow,  strip  of  land  at  tbe  north.  That  part  of  the  wall  marked  pek 
dega  in  woodland.  From  ptah  the  wa31  is  abont  18  inches  high ; 
firom  k  to  (inotOTerl2  inches,  while  Irom  e  to  jr  it  will  average  32  inches. 
A  ditch  in  the  interior  extends  from  e  to  A,  also  firom  etog.  The  highest 
point  of  land  is  at  p,  thence  the  wall  eztoods  rapidly  down  tbe  ravine 
ontll  it  ia  almost  level  with  the  bottom  at «,  thence  it  rapidly  risea  to 
«,  then  declines  to  g.  From  gtoa  tbe  wall  is  entirely  obliterated,  that 
part  of  tbe  work  having  been  under  cnltivation  for  the  past  forty  years. 
From  e  to  fr  is  a  gradnal  ascent,  the  distance  being  985  feet.  The  dis- 
tance from  a  to  6  to  0  to  d  is  1,291  feet;  from  d  to  e  75  feet,  and  from  e 
to  9  130  feet ;  from  a  to  6  300  feet,  and  from  a  direct  to  e  400  feet ; 
from  tbe  point  c  (B)  we  skirted  directly  west  a  distance  of  1,875  feet, 
as  we  measared  it.  This  number  must  not  be  relied  npon  as  being  cor- 
rect.. Owing  to  the  density  of  tbe  anderbmsh  on  the  west  side  of  the 
ravine  we  were  forced  to  deviate  from  a  straight  tine,  bnt  tbe  result 
was  as  near  as  we  could  reach  it  without  cutting  a  straight  path.  At 
the  end  of  tbe  distance  measured,  &Dd  between  two  small  ravines,  on 
a  piece  of  land  sloping  to  tbe  southeast,  is  an  arc  of  a  circle  (0)  IJSSfeet 
in  length.  Tbe  wall  has  been  idowed  over  for  fifty  years,  yet  is  2  feet 
in  height,  with  a  base  20  feet  in  diameter,  and  aooompamed  by  a  ditoh 
in  tbe  interior. 

Measoriug  westward  1,993  feet,  and  through  open  grounds  compara- 
tively level,  we  reach  the  monnd  E.  This  monnd  is  332  feet  in  ciroam- 
ference  at  tbe  base ;  from  north  side  to  top,  44  feet ;  &om  south  side  to 
top,  44  feet;  across  the  top,  21  feet;  slope  angle,  34  degrees ;  beieht, 
24}  feet;  solid  contents,  2,510  cubic  yards.  It  is  perfectly  symmetri- 
cal; commands  a  fine  view  of  the  surrounding  country ;  has  never  been 
disturbed  by  plow,  pick,  or  shovel,  and  is  one  of  tbe  most  tteaotiful 
mounds  in  tbe  State.  It  is  surrounded  by  a  circle  160  feet  in  diameter. 
The  circle,  however,  is  plowed  almost  down  to  the  general  level  of  tbe 
sonEace.  There  are  indications  of  a  gateway  at  the  east.  At  a  dis- 
tance of  640  feet  southeast  of  the  monnd  is  the  circle  D,  865  feet  iu 
circumference.  Tbe  original  height  of  tbe  wall  was  10  feet.  It  Is  now 
abont  2  feet,  and  40  feet  in  diameter  at  tbe  base.  The  gateway  is  to- 
wards tbe  oortbeast. 

Due  north  of  the  mound  a  distance  of  about  300  feet  was  a  walled 
well.  The  history  of  this  well  is  not  known ;  it  was  there  when  tbe  first 
settlers  came.    It  has  been  tilled  up,  and  now  plowed  over. 

The  whole  distance  from  tbe  foot  of  the  mound  A  to  that  of  J?,  as 
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measured,  is  6,526  feet.  The  figares  ran  1,970, 1,875,  and  1,993.  The 
differeace  between  the  two  opposite  figures  is  118  feet.  The  average 
distance  would  be  1,916  feet,  whUe  the  average  of  all,  including  works 
not  given,  2,176.  It  is  more  than  probable  that  some  system  in  theee 
8  followed. 


Ancient  remains  in  Concord  Township,  Highland  County,  Ohio. — Three 
and  one-half  miles  northeast  of  the  mound  A  (Plan  2)  are  ancient  re- 
mains (see  Plan  3)  located  on  Entry  281,  Concord  Toivnship,  Highland 
Gonnty,  Ohio.  The  spot  where  these  works  occur  is  a  secluded  one. 
Great  west  fork  of  Brush  Creek  makes  a  bend  almost  at  right  angles. 
The  land  slopes  from  the  northeast.  Before  reaching  the  creek  a  bench 
is  met,  upon  which  these  works  are  built.  Xo  view  can  here  be  obtained 
of  the  surrounding  country,  because  it  is  literally  hemmed  in  by  hills. 
The  most  interesting  work  is  the  stone  structure  marked  B  (Plan  3). 
The  entire  wall,  except  from  a  to  e,  is  composed  of  Hudson  River  lime- 
stone. The  stone  has  been  burnt,  and  for  a  long  period  exp(ffied  to  the 
H.  Mis.  16 67 
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elements.  The  wall  has  been  thrown  down,  yet  ita  regolari^  is  perfecstly 
preserved.  The  following  are  the  measarements :  From  a  to  0  (inside 
to  inside  of  wall),  32  feet ;  btod  (inside  to  inside  of  wall),  32  f^t ;  b  to 
c,  125  feet;  e  to  d  to  c,  165  feet;  a  toft  too,  166  feet;  thickness  of  wall 
across  base  at  0,21  feet;  thicknessof  wall  across  base  at  it,  24  fiaetj  aHaa 
same  at; .  Height  of  stone  wall,  2  feet.  From  a  to  ethe  wall  is  oom> 
I>osed  of  earth,  U  8  inches  in  height  and  7  feet  in  breadth.  The  floor 
on  the  interior  of  this  work  is  perfectly  level. 

Fifty-two  feet  dae  north-east  of  this  work  is  a  section  of  a  idnile  {A). 
The  wall  has  been  plowed  over,  and  will  not  average  over  I  foot  in 
height  by  22  feet  across.  The  distance  from  g  to/,  following  the  oorve, 
is  225  feet,  and  on  a  straight  line  130  feet 

Two  hundred  and  eighty-five  feet  duie  east  of  a  {B)  is  a  moond  3  feet 
high  and  22  feet  diameter. 

At  a  distance  of  one-fonrth  of  a  mile  northeast  of  (^)  is  another  monnd 
located  apon  a  hill,  bnfnot  having  a  commanding  view  of  the  ooontiy, 
nor  of  the  works  jngt  described. 

It  is  Mr  to  assume  that  the  works  near  Winchester,  those  of  Eagle 
Township,  and  the  ones  jost  described,  belonged  to  the  same  people. 
There  is  no  evidence  that  they  were  constmcted  in  different  agea  and 
by  different  people.  The  nearness  of  the  stroctnres  to  each  other,  and 
their  evidently  unfinished  condition  point  to  the  same  time  and  the  same 
people.  On  a  straight  line  some  6  or  8  miles  east  is  the  Great  Serpent 
Monnd.  This  is  removed  a  distance  of  abont  6  miles  from  "Port  HiU," 
in  i^msh  Greek  Township,  Highland  County,  Ohio.  This  work  has 
been  figured  and  described'  in  "Ancient  Monnmenta,"  with  the  addi- 
tional information  that  "  no  other  remains,  except  perhaps  a  few  small, 
scattered  moonds,  in  its  vicinity."  I^ear  the  sootliem  foot  of  the  liiU 
upon  which  the  fort  is  located  is  a  eeries  of  circular  works,  now  almost 
obliterated. 

It  is  a  fair  assumption  that  the  builders  of  "  Fort  Hill"  and  the  circles 
near  it  belonged  to  a  clan  separate,  yet  related  to  the  one  that  oon- 
stmoted  the  works  near  Winchester. 

Now,  the  so-called"  serpent  efiigy"  is  composed  of  a  frog,  an  egg,  and 
a  serpent.  Why  may  not  one  of  these  dans  have  been  the  frog,  and 
the  other  the  serpent,  or  snake;  and  the  series  of  the  effigies  r^»«aent 
that  the  snake  clan  came  from  the  frogt 

Ancient  remaing  in  Clarke  Oountg,  Ohio. — On  May  23, 1885,  in  00m- 
pany  with  Prof.  J.  W.  Freeman,  I  visited  the  works  located  on  the  land 
of  Benjamin  !Xewlove,  section  29,  Harmony  Township,  Olarhe  County, 
Ohio.  When  these  works  were  first  discovered  only  saplings  were  grow- 
ing upon  them.  The  works  are  situated  00  the  side  of  a  bill  descending 
tow^s  the  northeast  (see  Flan  4).  The  larger  work  is  oblong,  the 
longest  diameter  being  320  feet,  and  the  transverse  250  feet.  The  gate- 
way o  6  is  33  feet;  the  entire  wall  is  821  feet  long ;  the  wall  at  d  is  7  feet 
'  "Auuieut  Mouumente,"  page  14. 
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8  iDches  bigh ;  at  a  and  6  4  foet  bigb,  and  25  feet  wide  at  tbe  base.    Tbe 
width  at  c,  38  feet;  at  the  aame  point  tbe  diteh  is  also  3S  feet  across. 


The  land  at  c  is  15  feet  higher  than  the  land  at  tbe  gateway.  The  ditch 
is  in  the  interior,  extending  the  whole  distance  arpund  save  at  the  gate- 
way. Here  tbe  land  is  perfectly  level.  The  ditch  does  not  loach  the 
embankment.  A  platform  averaging  4  feet  across  follows  between  the 
ihie  of  embankment  and  tbe  ditch. 

By  tbe  side  of  the  work  (^)  is  the  circle  (£].    From  the  bank  of  one 
to  that  of  tbe  other  at  tbe  nearest  point  is  34  feet.    The  bank  is  560 
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feet  in  circnmfereDce,  to  which  is  to  be  added  45  feet  for  the  gateway 
g  k.  The  wall  is  6  feet  high,  with  a  diameter  at  the  base  of  25  feet. 
The  work  is  accompaoied  by  an  interior  ditch,  which,  however,  does 
not  extend  across  the  gateway.  Between  the  interior  foot  of  the  em- 
baukmeDt  and  the  ditch  is  a  phitform  20  feet  in  width. 

One  hundred  and  forty  feet  north  of  the  small  circle  is  a  dicnlar  es- 
tufa,  walled  with  small  bowlders.  Forty  feet  still  &rther  north  is  a 
spring  of  clear  cold  water,  which  has  never  been  known  to  fiul. 


4  PBIMITIVE  STOEBHOtrSE  OF  THE  OEEEK  IKDIANa 

By  Chasus  C.  Jonxs,  Jr.,  of  AgiuUi,  Otorgia. 

In  his  description  of  the  customs  of  the  ancient  inhabitants  of  Yirgiaia, 
William  Strachey*  eajs:  "Their  come  and,  indeed,  tbeir  copper 
bntchetts,  bowses,  beades,  perle  and  most  things  with  them  of  value, 
according  to  their  own  estymacion,  they  hide,  one  from  the  knowledge 
of  another,  in  the  growud  witbin  the  woodes,  uid  so  keepe  them  all  the 
yeure,  or  andll  they  have  fltt  use  for  them,  as  the  Romans  did  their 
monies  and  treasure  in  certaine  cellars,  called  therefore  as  Plinye  remem- 
hvra,  favisaa}  and  when  they  take  them  forth  they  scarse  make  their 
women  privie  to  the  store-house." 

In  plate  xxii  of  the  Brevis  Narratio  [Francoforti  ad  Moennm  UDSci], 
le  Moyne  de  Morgues  furnishes  a  drawing  of  what,  in  the  accompany- 
ing test,  is  called  a  publicum  horreum.  It  is  situated  upon  the  low  bank 
of  a  river,  and  toward  it  canoes — filled  with  corn  and  fmits,  and  pro- 
pelled by  Florida  Indians — are  tending.  Such  granaries  or  public  recep- 
tacles were,  by  the  peoples  dwelling  within  the  limits  of  the  extensive 
domain  then  known  as  Florida,  bnilt  of  stones  or  earth,  and  roofed  with 
palmetto  leaves  and  clay.  For  their  location  cool  spots  were  selectf<l, 
where  protection  was  fonnd  against  the  violent  rays  of  the  sun.  They 
served  as  deitositories  for  maize,  fruits,  nuts,  nutriuious  roots,  dried 
fishes,  alligators,  deer,  dogs,  and  other  jerked  meats.  Hoards  of  com, 
nots,  and  meat  are  A-eqaently  mentioned  in  the  early  narratives  as  ex- 
istent among  the  primitive  peoples  of  this  region  at  the  time  of  primal 
contact  with  Europeans.    They  were  both  pablio  and  private. 

In  alluding  to  the  agricultural  occupations  of  the  Southern  Indians 
Mr.  Bartram  observes :  "  When  the  fruits  of  their  labors  are  ripe  and  in 
fit  order  to  gather  in,  they  all,  on  they  same  day,  repair  to  the  planta- 
tion, each  gathers  tbe  produce  of  his  own  proper  lot,  brings  it  to  town, 
and  deposits  it  in  his  own  ortft,  allotting  a  certain  portion  for  the  public 
granary  which  is  called  the  King's  crib  because  its  contents  are  at  his 

*  Hiator;  of  TravBile  into  Virginia,  p.  113.  LoDdoD.  (Prioted  for  the  HkUnyt 
Society,  1849.) 
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disposal,  thougli  not  tiis  private  property,  bat  considered  as  the  tribnto 
or  &ee  contribntioa  of  the  citizeos  of  the  State  at  the  disposal  of  the 
EiDg."  Se  further  states  that  the  common  or  pablic  granary  served 
the  valuable  purposes  of  assisting  the  needy  when  in  sore  want,  of  fur- 
nishing entertainment  for  strangers  and  noted  guests,  and  of  supplying 
wairiors  with  provisions  when  they  were  setting  oat  oa  hostile  expe- 
ditions. 

That  the  American  Indians  often  concealed  in  the  ground  and  in  se- 
cure receptacles  not  only  the  products  of  their  agricultural  labor  and 
trophies  of  the  chase,  but  also  objects  maDufactored  of  clay,  shell,  and 
stone,  is  a  fact  capable  of  easy  demonstration.  Without  enumerating 
the  proofs,  or  pausing  to  cite  authorities  in  support  of  the  frequent  nse 
by  the  Southern  ludians  iu  the  sixteenth  century  of  storehouses,  both 
public  and  private,  we  desire  to  call  attention  to  the  existence  of  one 
of  these  primitive  structures  upon  the  plantation  of  Colonel  Seaborn 
Jones,  at  Mill  Baven,  in  Screven  Coanty,  Georgia.  For  quite  a  century 
it  has  remained  uui-bauged.  It  is  located  upon  the  declivity  of  the 
right  bank  of  Briar  Creek,  in  proximity  to  that  stream,  and  in  the  midst 
of  a  beautiful  Torest  of  oak,  holly,  and  pine.  Cylindrical  in  shape,  this 
receptacle  baa  a  diameter  of  8  feet,  and  is  abont  6  feet  deep.  The  ex- 
cavation in  the  ground  was  at  first  carelully  and  regularly  made  aud, 
when  completed,  the  siitea  and  bottom  weie  covered  with  a  uniform 
layer  of  wetl-kneaded  red  clay  4  inches  in  thickness.  These  clay  walls, 
the  interior  surface  of  which  was  pressed  hard  and  smooth,  are  still 
quite  perfects  As  one  looks  upon  the  structure,  it  presents  the  appear- 
ance of  s  huge  cylindrical  terra-cottxt  vessel  let  into  the  earth.  There 
is  some  indication  of  tfae  notion  of  fire  iu  hardening  the  walls.  To 
Briar  Creek,  and  especially  to  this  neighborhood,  did  the  Creek  Indians 
resort  to  fish  and  hunt  The  adjacent  bluffs  aud  fields  give  token  to 
the  present  day  of  former  and  long-continued  occupaucy.  Yillage  sites 
may  still  be  seen  littered  with  fragments  of  earthen  vessels,  flint  chips, 
spear  and  arrow  points,  grooved  axes,  scrapers,  and  other  objects  of 
primitive  manufacture.  Even  now  this  stream  abounds  in  fishes,  tur- 
tles, and  alligators,  and  the  swamp,  at  uu  early  period,  was  filled  with 
deer,  wild  turkeys,  and  other  game  held  in  repute  by  the  natives. 

Doubtless,  during  the  use  of  this  receptacle,  it  was  furnished  with  a 
roof  or  covering  which  long  since  perished.  It  is  probable  that  in  it 
were  stored,  from  time  to  time,  the  fishes  caught  by  visiting  Indians. 
These,  having  been  previously  dried,  there  accnmulated  nntU  the  sea- 
son arrived  for  the  homeward  journey,  where  they  were  removed  and 
transported  to  the  permanent  lodges  of  their  captors.  It  is  hoped  that 
care  will  be  ezereised  in  the  preservation  of  this  interesting  object 
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SHELL  HEAPS  AND  MOUNDS  IN  FLORIDA. 
By  James  Shefabd,  of  Kmt  BriUii»,  Comt. 

In  Febraaiy,  18S4,  in  oompan;  with  Dr.  F.  H.  WilliamB,  of  Bristol, 
OODD.,  I  visited  Palatka.  Many  walks  abont  the  town  were  covered 
with  small  snail  shells  which  were  gathered  from  large  deposits  in  that 
Ticinity.  It  was  a  common  belief  that  these  were  marine  shells;  and 
frequent  was  the  inquiry  why  the  IndiaDS  brought  these  shells  from 
the  distant  sea.  The  answer  is, "  They  did  not/for  the  shells  are  moeliy, 
those  of  the  river  snail,  Vlvipara  conteatoides  (Binney).  Several  of 
whom  I  inqniied  thought  that  like  specimens  of  live  shells  could  not 
be  found  near  Palatka.  In  this  opinion  they  are  probably  mistaken. 
On  being  informed  that  tliere  was  a  shell  heap  on  the  Saint  John's  Biver 
a  few  miles  below  Palatka,  four  of  ns  started  oat  the  next  morning  to 
explore  the  land  in  that  vicinity.  Late  in  the  afternoon  one  of  oar 
party  discovered  a  shell  heap.  It  was  on  low  ground,  in  the  woods  or 
hummock,  probably  not  far  from  tiie  Saint  John's  lUver,  although  the 
river  was  not  visible.  It  was  literally  a  heap,  qnite  irregular  in  form, 
covering  three  or  four  square  rods  of  ground  and  varying  in  depth  frvm 
2  to  6  feet.  It  was  jost  such  a  heap  as  one  would  expect  a  pile  of  debris 
to  be.  There  were  no  indications  that  any  shells  had  been  removed  or 
that  the  heap  had  ever  been  dog  into.  On  the  surface  the  shells  were 
bnt  little  broken,  and  the  entire  heap  appeared  to  be  composed  of  two 
kinds  of  shells,  the  Pomtu  d^reaaa  (Say)  and  Twipara  eonteetoida 
(Binney).  By  digging  below  the  surface,  pieces  of  river  mussels  or 
Uniot  were  found,  very  much  decomposed  and  covering  the  ot^er  shells 
with  a  nacreons  paste.'  Bones  of  small  animals  and  birds  and  flint  idiipe 
were  numerous,  with  many  pieces  of  pottery  and  an  occasional  arrow- 
head. Inhere  were  only  a  few  shells  in  the  entire  heap  of  any  genera 
'  other  than  the  Pomua,  Vivipara,  and  Unio. 

On  saUing  up  the  Saint  John's  Biver  we  saw  several  shell  heaps  on 
the  banks  of  the  river  apparently  of  the  same  general  character,  only 
some  of  them  were  much  more  extensive.  W&  stopped  onl^  at  Sanford, 
and  there  fbund  a  shell  heap  a  mile  or  two  below  the  steamboat  IumI- 
ing.  This  was  mnch  largerthan  thePalatha  mound  and  spread  irregu- 
larly over  the  ground.  Shells  had  been  carted  away  from  here  and 
the  heap  dng  into  in  many  places  by  relic  hunters.  All  of  the  shells 
were  of  the  same  three  kinds,  Pomua,  Vivipara,  and  Unio.  The  shells 
at  the  snrfbce  were  very  mntji  crushed,  indicating  that  they  had  been 
mnch  trodden  on.  Many  pieces  of  pottery  were  scattered  about  over 
the  snrface,  and  others  were  foond  by  digging.  Arrowheads  and  flint 
chips  were  in&e«iaent.  In  some  places  indications  of  ancient  fires  were 
found,  the  shells  being  burned  and  firmly  cemented  together.  Below 
the  layer  of  cemented  shells  and  ashes  the  shells  were  foond  in  a 
remarkable  degree  of  preservation,  some  of  the  Vivipara  showing  the 
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four  bright  brown  bands  about  the  body-vborl  quite  as  distinctly  as  in 
the  day  when  tbey  veretaken  &om  the  water.  Others  seemed  to  have 
changed  their  eabstanoe,  and  were  white  and  glossy  with  a  porcelanous 
appearance.  Here,  too,  we  fonnd  a  lump  of  hardened  red  paint. 
Some  pieces  of  pottery  were  perfectly  plain,  whUe  o'thers  were  orna- 
mented in  varioQS  patterns  both  by  scratching  and  by  depressions. 
Some  of  the  checkered  onuunent&tioos  seemed  to  have  been  made  by 
repeated  impresuons  with  a  stamp,  snob  as  would  be  prodnced  by 
making  channels  in  a  flat  surface  at  regolar  distances  apart  and  at 
right  angles  to  each  other,  and  then,  in  asing  the  stamp,  torning  it 
between  each  two  impressions  so  as  to  make  the  lines  in  one  depression 
stand  obliquely  to  those  of  the  adjoining  one.  At  the  jonction  of  two 
such  depressions  the  overlapping  or  intermingled  lines  were  plainly 
visible.  One  piece  was  ornamented  by  straight  parallel  depressions, 
and  then,  after  the  depressing  implement  was  withdrawn  and  while  tbe 
clay  was  yet  soft,  other  depreesious  were  made  transversely  to  the  flrat 
ones,  bnt  not  so  deep,  the  ribs  between  the  first  depressions  being 
flatteneddowDonthecross-Iinesand  partially  filling  the  first  depressions. 
One  piece  was  fooad  of  such  an  arc,  that  supposing  it  was  from  a  ronod 
vessel  the  diamet«r  of  said  vessel  was  29  inches. 

Ifear  this  shell  heap  were  two  monads  of  symmetrical  shape,  formed 
mostly  of  earth,  but  partly  from  shells  like  those  in  the  heap.  The 
earth  was  the  same  as  the  sarrounding  soil.  These  had  been  dug  into 
considerably,  and  on  digging  farther  into  one  of  the  holes  we  fonnd  the 
leg  and  foot  bones  of  a  human  skeleton,  but  no  implements  or  orna- 
ments. 

In  returning  we  fonnd  by  a  ditch  ou  the  flats  of  the  St.  John's  Biver, 
a  smaller  shell  heap  of  fresh  shells,  but  not  thick  eoongb  to  cover  the 
gronnd.  The  shells  were  identically  of  the  same  three  kinds.  The  fi-esb 
opercolnmlying  by  these  shells  showed  that  tbey  had  recently  been  taken 
alive,  and  that  their  meat  had  been  picked  out  by  some  small  animaK 

The  long-billed  curlew  (Ifumeniu*  longirostris)  is  said  to  eat  the  live  ani 
malfrom  these  shells.  These  shells  wereof  great  interest  to  me  for  they 
pntatrestall  specnlation  as  to  where  the  Indians  obtained  their  supplj' 
of  food,  of  which  the  shell  heaps  are  the  refuse,  and  proved  to  my  mind 
that  they  took  their  shell  fish  from  the  river  whose  bank  they  have  lined 
with  shell  heaps,  and  also  that  the  same  species  of  mollosks  are  living 
there  to-day.  Undoubtedly  this  fact  has  been  noted  and  published  be- 
fore, bnt  there  are  many  who  still  believe  that  the  shell  heaps  of  'the 
St.  John's  Biver  are  composed  of  marine  shells.'  When  we  consider  the 
resemblance  of  the  PomiM  to  the  ^otica,  it  is  not  strange  that  such  opin- 
ions may  be  formed  by  a  cursory  observer. 

Our  next  stop  was  at  Tampa,  Hillsborough  County,  and  our  first  excur- 
sion was  to  Bocky  Point,  Old  Tampa  Bay,  about  5  or  6  mites  westerly 
from  Tampa,  near  where  the  salt  works  were  located  daring  the  civil 
war.    Here  was  a  large  mound  of  marine  shells  situated  at  the  base  of 
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4c  point  and  ezteodiog  eatirdr  aenMS  h.  Oyster  shells  famed  tbe 
^oior  part  of  the  pile.  Sevoal  bolee  kad  been  dog  into  the  bbi&c* 
wkiek.  with  the  geoeral  appeaianoe  of  the  place,  indicated  that  it  htd 
fieqaecitly  be^o  visited.  The  roeks  of  vhidi  the  pcantismuiilyfiimtd 
mad  fnm  which  the  point  was  named,  eonnsts  of  foesfl  cocaL  The  nu^ 
sdiat  for  many  of  the  rongh  implements  found  in  this  vicinity  evidend; 
^lae  from  this  point. 

Host  of  the  snrface  specimens  yielded  by  this  be^  w«v  fband  at  ot 
■car  th«  base  of  the  slanting  sides  of  the  pile.  In  addition  to  sitot- 
h«ad3.  scrapers  and  roagh-shaped  implements  of  quartz,  ve  found 
^i^cterj  and  qnile  a  variety  of  shdl  and  bone  implemrats,  the  Utto' 
tiifrng  entirely  new  to  ns.  Among  these  were  several  celts  quite  similar 
i»  those  iDnstrated  in  "The  ArcheologicsJ  Collection.*  p.  67,  figs-  354 
3vd  ^^.  also  chisels,  goages,  pendaots,  and  beads  made  from  the  colo- 
^reCb  ot  large  sheila,  and  smaller  chis^  made  from  bone,  besides  oth« 
jj^rh  p>ces  which  we  sappoee  were  implements  of  some  kind.  One 
^aM»  at  pottery  was  ornamented  with  impressions  of  a  long  spiral  sbeD 
ft  The  g«^«ra  Ctritimm.  Near  by  we  fonud  large  nambets  of  live  speei- 
^pBM*  -^i  iti&  shell.  soBke  of  which  qnite  closely  fitted  the  dei»essions  in 
-jijf-  ^owe  of  pottery. 

4^  ite  land  of  Colonel  Colbreath,  abont  2  miles  from  Tampa,  and  oo 

-jtf  fAere  <^ O'd  Tampa  Bay,  is  what  is  termed  a  ''shell  hnmmock.* 

^t  e  rxJrT-a:^  as  an  orange  grove  and  a  market  garden.    It  was  prob- 

^ty  4*cie  az  :::i>ease  sh^  heap,  bat  now  it  is  scattered  over  several 

^rtft.    A  ^TiJe  to  oce  side  of  the  center  of  the  lot  the  ground  is  slightly 

^(1  wiiii  aal  aeaity  or  qnite  half  of  the  snr&ce  material  is  shell.    From 

.^^  fwzt  The  sh^-Ils  arp  lees  onmeroos,  as  they  are  spread  ont  in  all  di- 

fictii^-   t';ow.sg  imwlnally  lesa  imtil  the  soil  is  free  from  them.     Here 

^f  ii«»j  az  abc::danve  ot  qoartz  implements  and  worked  pieces  of  ill- 

MS^  t^K  sji^t  or  might  not  have  been  intended  for  imple- 

vk;h«c«  wvn  ot'  fassQ  coral  limestone,  like  the  coral  at  Rocky 

w>]Ci''  i^rtlifc  xp  the  hay.    Sooe  pieces  of  the  qaartz  and  coral  were 

^yJT  t^^Kvtil.  the  whole  (in  some  cases  only  a  part)  of  the  snrfiwe 

u«n;  ^^e*  S.w»<d  by  chipping.    Perhaps,  in  the  absence  of  natnial 

^f^j^fA  -X  ;te  wrriiM.  thee*  had  been  worked  oat  for  nse  as  a  sobsti- 

Zmw  -  j^'tif  w  ta$«  as  ctnb  heads,  incased  with  rawhide.    We  foand 

^  '.^1  sg^^what  ivoBded  pieces  of  fossil  coral  with  pit  holes  tm 

-jimaW  j»i(«^  an^  •  $^=^^  {Hece  of  soapstone,  aboat  one  and  a  balf  inch 

''^^^Lmt  ."v  halt'  as  t«ch  thick,  bat  its  sarface  was  not  worked  snf- 

"*      J,  ^  j^tfv  ;k  r$^    I  i*fer  to  it  only  becaase  it  is  a  material  which 

""^I  n  »T  fcnowWIge  ever  been  fonnd  in  nature  within  several  hun- 

^  _w ..,  :>^;:h  nunda. 

Ats  we  foand  all  the  kinds  collected  at 
«ndants,  beads,  and  also  the  columella  of 
mall  round  shafts  pointed  at  each  end. 
» larger  coochs  were  worked  to  a  point  ou 
alar  and  other  shaped  pieces  of  the  abells 
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of  the  common  hard-shell  clam  worked  to  a  sharp  edge  on  all  sides. 
One  spoon  waa  made  t^om  the  ombo  of  one  of  these  clam  shells,  another 
from  the  ooter  wbort  of  some  large  conch.  We  also  found  beads  made 
from  the  Oliva  literata,  as  illnstrated  by  fig.  200,  p.  69,  "The  Arohteo- 
logical  GoUectiou,"  and  large  conch  shells,  perforated  and  worked  to 
form  dab  heads.  Some  were  minus  the  hole  io  posterior  surfoce  of  the 
spire,  bat  were  otherwise  exactly  like  those  described  by  Dr.  Ban  on 
page  66  of  said  book.  A  friend  of  mine  has  a  simitar  supposed  club 
bead  &om  South  Florida,  consisting  of  a  like  conch  shell  worked  in  the 
same  manner  at  the  small  end  and  perfomted  by  two  boles  in  the  outer 
wall,  but  without  the  notvh  in  the  oatfr  lip,  so  that  the  handle  passed 
to  the  right  of  the  columella  instead  of  a.t  the  lef^.  The  necklace  or 
bead  coochs  having  two  holes  and  trimciited  »t  the  apex  like  Ag.  257, 
p.  69,  we  also  found,  and  it  wastbe  first  time  our  attention  had  ever  been 
called  to  them.  We  wondered  if  they  might  have  been  toy  club  beads 
for  children,  but  Dr.  Baa's  book  informed  ns  otberwise.  In  most  of 
these  shells  the  perforatioos  have  been  so  formed  that  when  strung  and 
disposed  about  a  person's  neck  or  chest,  the  lips  and  the  most  brightly 
colored  parts  of  the  shell  would  be  exposed  to  view.  One  small  disk 
ftom  a  hard  clam  shell  having  ragged  edges  and  a  beveled  perforation 
in  the  center  was  found.  The  hole  was  almost  identical  with  those 
made  by  boring  worms  and  shells,  and  one  person  who  saw  it  was  con- 
Adent  that  tbis  was  only  an  accidentally  brokeo  piece  having  snch  a 
worm-bored  bole.  Upon  having  bis  attention  called  to  the  fact  that 
the  bevel  was  at  the  inner  surface  of  the  shell,  he  was  willing  to  accredit 
the  supposed  work  of  a  worm  to  an  Indian.  I  mention  this  to  afaow  the 
importance  of  close  observation  and  bow  a  very  little  thing  may  often 
decide  a  question.  A  workman  in  the  field  informed  us  that  he  often 
plowed  out  parts  of  shells  that  had  been  engraved.  We  visited  the 
hummock  several  times  but  found  nothing  of  the  kind.  At  last  the 
workman  found  one  and  showed  me.  It  was  nothing  bat  a  plain  an- 
worked  columella  with  the  outer  whorls  broken  oflf  undesignedly.  He 
had  mistaken  the  natural  spiral  lines  for  carvings.  This  is  about  aa 
reliable  as  the  information  one  can  get  ftvm  those  who  have  never  paid 
special  attention  to  archaeological  specimens.  Fragments  of  pottery  of 
various  patterns  were  abundant  here.  The  shells  were  all  marine  shells 
exceptiog  snch  land  shells  as  had  probably  found  their  own  way  to  that 
place. 

By  HUlsboro'  Bay,  at  the  moath  of  the  Alifia  Biver,  several  miles  be 
low  Tampa,  is  a  shell  heap  called  "  Bull  Frog  Mound,"  so  named  from 
the  fancied  resemblance  of  its  shape  to  a  bull  frog  when  viewed  from 
the  water  io  sailing  up  the  bay.  Thia.  is  by  far  the  most  extensive  shell 
heap  of  any  tbat<we  visited.  It  is  formed  of  two  mound-shape  piles  at 
considerable  distance  apart,  while  all  the  ground  between  these  piles 
is  covered  with  shells  to  the  depth  of  several  feet.  The  larger  pile  is 
reported  to  be  60  feet  high  and  stands  close  to  the  river ;  in  fact  the 
shells  extend  well  down  into  the  river  as  if  filled  in  beyond  the  original 
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bank,  so  that  the  moand  itself,  at  this  point,  now  forms  th«  river  bank. 
A  large  oak  tree  stands  at  the  very  aammit  of  the  moand.  The  lesser 
pilo  has  been  considerably  rednced  by  bomiog  the  shells  for  lime.  In 
ft<ODt  of  the  mound,  looking  towards  the  bay,  is  a  point  cousUting  of  a 
flat  salt  marah  covered  witb  rushes.  The  moand  is  composed  largely 
of  oyster  shells  and  appears  to  have  been  frequently  visited  of  late. 
Italics  were  scarce,  and  tboae  we  did  find  were  of  the  same  class  aa  we 
bad  fonad  before.  The  only  relics  which  conld  be  found  here  in  nnm- 
bers  were  the  small  perforated  and  tmncated  concha  for  necklaces  or 
beads. 

Bordering  on  the  city  limits  of  Tampa,  Hillsboro'  Bay,  and  the  month 
of  Hillsboro'  River,  is  the  garrison  called  '*  Port  Brooke."  Here  are  two 
ancient  earth  monads  which  have  been  dug  into  considerably,  but  we 
could  nob  learn  that  anything  of  special  valuebad  ever  been  fonml.  On 
the  ground  about  the  mounds  we  foond  bits  of  pottery,  flint  chipe,  a 
few  arrow  heads  and  rough  implements.  I  here  fouud  a  genuine  qnartz 
pebble,  about  2  inches  in  diameter,  round  and  flat,  with  its  edgen 
broken  a  little  on  two  opposite  sides.  This  was  the  only  specimen  of  n 
pebble  that  I  saw  in  Florida,  and  I  pronounced  it  a  foreigner. 

All  of  the  marine  shells  which  we  saw  at  these  South  Florida  shell 
heaps  corresponded  with  the  live  species  now  inhabiting  the  watu^  of 
that  section.  All  of  the  stoue  implements  or  fragments,  except  th# 
piece  of  soap-stone  and  quartz  pebble  before  noted,  corresponded  with 
the  limestone,  or  the  lime  fossil  coral,  or  the  silicifled  corals,  &c.,  of  that 
region,  the  latter,  so  far  as  I  know,  being  fonud  tinly  in  Hillsboro'  Bay, 
and  mostly  at  Ballast  Point,  about  5  miles  below  Tampa.  In  fact  ^I 
of  the  arrow  heads  from  South  Florida  that  I  have  observed  appear  to 
have  been  made  of  material  obtained  at  or  near  Ballast  Point.  Hen- 
are  many  silicifled  geodes,  both  large  and  small,  some  having  an  outer 
surface  that  ahowa  a  coral  formation,  while  the  inner  surface  is  of  vari- 
ous bright  colore  of  chalcedony  or  drusy  quartz.  Here  also  are  piecesof 
cherty  flint  of  considerable  size,  which,  when  tbey  have  not  been  previ 
ously  broken,  are  coated  with  limestone.  The  beach  at  low  tide  is  lit 
erally  covered  with  quartz  that  has  been  artificially  broken.  Many  ap 
pareutly  nnflnished  implements  are  fouud,  and  also  occasionally  flnisbed 
arrow  heads,  scrapers,  &c.  Arrow  and  epear  heads  were  made  tmat 
the  thin  flattish  sides  of  geodes,  so  that  the  work  was  much  more  haz- 
ardous thao  making  them  fh>m  thicker  stock.  Cavities  were  numeroos 
even  in  the  best  material  found  here,  and  presumably  for  that  reason 
unfinished  unplements  are  very  numerous  in  this  vicinity.  While  io 
many  places  the  beach  abounds  in  stone,  I  have  never  known  of  any 
having  been  found,  in  nature,  upon  the  inland  surface. 

A  little  back  &om  the  beach  at  Ballast  Point  is  ajong  ridge  of  shells, 
much  broken,  as  if  washed  np  by  the  tide.  There  are,  however  (the 
facta  before  noted),  plenty  of  evidences  that  this  was  ground  fonnwly 
frequented  by  the  Indians,  and  many  believe  this  ridge  of  shells  to  b« 
the  remains  of  an  Indian  shell  heap.  (  'ni^olr 
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ANCIENT  EARTH- WORKS  IN  CHINA. 
ByUARK  WiLUAHB,  ofEa:gan,CMna. 

From  EalgsD  to  Tflcho  are  ancieot  moaDds  in  ctnater  on  the  plain  or 
singly  on  eminenceB.  These  latter  would  indicate  signal  towers,  while 
the  former  woold  suggest  tomhs.  The;  are  about  30  feet  high,  circular 
and  oral  in  shape,  and  no  arrangement  can  be  observed  in  the  dusters. 

At  the  base  of  a  signal  monnd  by  the  great  wall  of  Kalgan  I  fonnd 
a  stone  ax. 

The  Chinese  give  do  rational  explanation  of  these  monnds.  I  have 
as  yet  fonod  no  meutioD  of  them  in  ancient  records.  At  Tticho,  100  miles 
sontU  of  Ealgau,  is  a  cluster  of  forty  monnds ;  4  miles  off  are  nuns  of  a 
city  wall.  Chinese  cities  have  rectangnlar  wtdls,  with  towers  at  short 
intervals.  Bat  this  is  a  circnlar  embankment  with  do  remains  of  towers. 
The  part  of  the  remaining  entrance  is  nnlike  the  gate  of  a  Chinese  city. 
Records  state  that  this  was  the  seat  of  a  Chinese  priDce  who  lived  B.  a, 
200.  In  some  places  the  wall  is  levelled,  in  other  places  it  is  perfect, 
making  an  acnte  angle  at  the  summit.  Cultivation  has  narrowed  the 
bases  of  the  monnds,  but  superstition  prevents  their  destruction.  To 
one  familiar  with  the  works  of  the  monnd  builders  in  the  Missiaaippi 
Valley,  the  stone  ax,  the  mounds,  circular  yrall,  suggest  a  similar  race. 


PLAN   FOR   AMERICAN   ETHNOLOGICAL   INVESTIGATKMf. 

By  the  late  Hbnby  B.  ScHooLCRArr. 

[The  following  programme,  thongfi  never  officially  adopted  by  the 
Smithsonian  Institution,  embodies  the  result  of  much  stud;  of  the  sub- 
ject by  the  distinguished  author ;  and  eveu  after  the  lapse  of  forty  yeais 
possesses  sufflcieut  interest  and  suggestiveness  to  justify  its  publica- 
tion.] 

"  Plan  for  the  investigation  of  American  ethnology^  to  include  the  facta 
derived  from  other  parts  of  the  globe,  nnd  the  eventual  formation  of  a  mu- 
gevm  ofantiquitiee  and  the  peculiar  fabrics  of  nations  ;  and  also  the  collec- 
tion of  a  library  of  the  philology  of  the  world,  .manvscript  and  printed. 
Submitted  to  the  Board  of  Regents  of  the  Smithsonian  Institution,  at  tlieir 
first  meeting,  at  Washington,  in  September,  1 846." 

New  Tokk,  August  22, 1846. 
Oentleuen:  Inlaying  before  you  the  following  suggestions,  I  am 
governed  by.the  opinion  that  there  is  a  means  of  investigation  of  the 
subject  proposed,  which  possesses  general  interest  as  a  branch  of  human 
knowledge,  and  cannot  but  be  invested  with  peculiar  force  to  men  of 
letters  dwelling  on  the  western  oontinent.    The  origin,  dispersion,  and 
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affinities  of  nations,  and  their  transference  from  the  eastern  to  tlie 
western  hemisphere,  prior  to  the  period  of  Colnmbas,  have  conslitDted 
sabjects  of  iateresting  inquiry  from  tiie  time  of  the  discovery.  And 
viewed  in  the  lights  which  are  now  presented  by  the  progress  of  etJi- 
nography,  modern  geographical  discovery,  and  other  means  of  advanc- 
ing the  study  of  nations,  the  inquiry  may  be  snpposed  to  be  one  which 
the  mind  of  Mr.  Smithson  had  embraced  in  his  enlarged  conception  of 
promoting  "the  increase  and  diffusion  of  knowledge  among  men." 

The  occnpatioD  of  the  continent  itself  by  men  diverse — in  their  phys- 
ical and  mental  tr^ts  and  their  languages,  from  the  variooa  races  of 
its  discoverers  at  and  after  1492 ;  separated  as  that  conttoent  is,  by 
seas  and  open  straits,  from  other  parts  of  the  globe,  constitates  an  intec^ 
estiog  and  ausolved  problem.  And  its  solation  is  still  more  interesting 
when  we  reflect  that  these  native  races  had  no  maritime  skill  adequate 
to  the  construction  of  ships;  that  the  state  of  arts,  if  we  make  some 
local  exceptions,  was  very  low ;  that  they  were  without  letters  or  litera- 
ture; and,  when  questioned  as  to  their  origin,  they  pot  forth  traditions 
which  were  generally  better  suited  to  engage  the  imagination  than  to 
satisfy  the  jndgmeat. 

The  extent  and  noble  proportions  of  the  continent,  stretching  for 
thonsands  of  miles  along  the  Atlantic,  and  forming  a  vast  and  moont- 
uinous  barrier  between  It  and  the  Pacific,  entitled  it  in  more  tban  one 
sense  to  the  appellation  it  received  by  every  sncceeding  navigator  of 
the  Kew  World.  It  was  indeed  a  new  world,  not  less  in  its  grand 
physical  structure  than  for  the  races  of  man,  who  roved  over  ratlier 
thfui  inhabited  it.  And  these  latter  races,  now  that  354  years  have 
passed,  are  qnite  as  mnch  a  problem  to  historians  and  philosophers,  in 
respect  to  tbeir  early  connection  and  national  affinities  with  the  races  of 
Asia,  AfVica,  and  Enrope,  as  they  were  then. 

Bnt  when  we  examine  this  continent  in  all  its  sweeping  latitudes  and 
*  loneitiides,  in  its  highest  altitudes,  and  in  its  lowest  and  broadest  val- 
leys, we  find  imbedded  in  its  very  geological  strata,  as  well  as  in  its 
surface,  ruins  and  other  eiidences  that  it  bad  been  inhabited  long  an- 
terior to  the  Indian  race, — that  there  had  been  people  of  diverse  arts 
and  habits  upon  its  plains  and  estuaries.  And  that-,  of  the  red  race 
itself^  there  are  evidences  of  mutations  and  changes,  reaching  from  mere 
sachemships  to  rude  colossal  empires,  which,  like  that  of  Montexnma, 
broke  down,  in  fact,  under  the  glittering  and  disproportioned  weight  of 
their  inherent  comiptiona  and  barbarisms. 

Forts,  mounds,  ditches,  and  works  of  art,  pottery  with  the  triane 
emblem  of  the  philosophy  of  Zoroaster,  mummies  wrapped  in  tbeir  half 
^Nilotic  cerements,  vast  pyramidal  stmctores  of  earth  and  of  stone,  pal- 
aces and  ruined  cities,  are  among  the  objects  of  its  antiquarian  and  hiii- 
torical  interests  Not  only  from  the  romantic  and  sublime  take  of  Titi- 
caca,  and  the  flre-crowned  peaks  of  the  valley  of  Mexico,  do  we  perceive 
centers  of  popnlatiou,  rushing  out  to  rule  and  conquer,  bnt  from  the  yet 
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ooezplored  plains  of  the  Bio  Oila  and  the  Colorado  of  California,  from 
tbe  broad  valley  of  the  Missiasippi,  firom  the  soatbem  slopes  of  the  Ap- 
palachian range  of  tbe  South  Atlantic,  and  even  irom  tiie  colder  lati- 
tades  of  the  Great  lAkes,  where  tbe  indomitable  Iroqaoia  bailt  ap  their 
repablio,  we  behold  a  ooDonrring  series  of  f^ts  and  disooveries  which 
prove  inoont«8tably  that  varioos  races  of  tbe  wide-spread  and  original 
family  of  man  liave  lived,  and  cultivated,  and  warred,  and  died  at  these 
loealitiee. 

When  we  oome  to  apply  to  these  vestiges  of  ancient  stmctnre  the 
scrutiny  of  exact  observation  and  description,  and  to  view  the  focts 
under  the  lights  of  induction  and  historical  analysis,  we  elicit  several 
classes  of  evidence  which  tend  to  restore  important  links  in  the  history 
of  the  original  diapersion  of  oar  species,  advance  as  in  the  scale  of  knowl- 
edge, and  go  far  to  enable  na  to  appreciate  and  underatand  our  poaition 
OD  tbe  globe.  And  in  proportion  as  this  investigation  is  pressed,  in 
proportion  aa  adeuce  ia  applied  to  it,  and  the  current  of  investigatioa 
deepened,  we  abstract  &om  the  boundaries  of  mystery  and  conjecture, 
and  add  to  these  of  ascertained  facts  and  history.  We  thns  progress 
indeed  in  knowledge,  and  compass  one  of  the  noblest  ends  of  being. 

It  is  in  this  light  that  ethnology  makes  its  appeal  to  modem  letters ; 
and  I  beg  leave  to  bring  its  dum  to  yoor  early  consideration.  It  ia 
proposed  to  consider  ethnology  in  the  most  enlarged  sense  of  which  the 
etymology  of  the  word  admits  as  embracing  man  in  his  divlaioDB  into 
nations ;  their  afl^ities  and  cbaracteriatics,  mental  and  physical,  with 
such  proofs  deduced  from  history,  philology,  antiquities,  and  the  exact 
sciences,  as  may  served  to  link  nation  to  nation,  and  race  to  rac^.  In 
this  study  particular  reference  ia  designed  to  be  had  to  tlie  position  of 
the  American  continent,  and  to  the  aboriginal  races  found  upon  it,  when 
first  discovered  by  Earopeans.  In  this  view,  it  will  embrace  not  only 
geography,  antiquities,  and  history,  as  descriptive  sciences,  but  likewise 
tbe  early  history  of  arte,  ethnography,  comparative  philology,  geology, 
and  physiology,  and  such  other  collateral  sciences  as  may  be  found  nec- 
essary to  investigate,  illustrate,  and  explain  the  subject. 

The  mode  of  advancing  the  subject,  and  carrying  into  effect  the  in- 
quiry, 80  as  best  to  bring  out  the  facts  for  general  iofOTmation,  may 
admit  of  some  diveraity  of  opinion.  It  is  not  an  inquiry  which  admits 
of  extempore  results.  To  consider  diligently  tbe  various  parts  of  tbe 
continent  which  furnish  aliment  (or  tbe  investigHtion,  to  scrutinize  and 
collate  what  has  been  discovered  and  written,  to  collect  firom  moaods 
and  other  sources,  in  various  parts  of  the  world,  specimens  of  andent 
art,  and  above  all  to  embody  tbe  present  and  past  philology  of  tribes 
and  nations,  is  a  labor  requiring  time  and  attention.  Much  of  this, 
when  acquired,  ia  hardly  of  a  character  to  sustain  popular  lectures.  It 
may  be  doubted,  indeed,  whether  in  offering  researches  in  a  verbal  form 
they  are  not  idways  in  danger  of  suffering  from  tbe  handa  of  tlieory  and 
rhetoric.    Still,  it  is  a  question  whether  condensed  atatemeats  of  parts 
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of  tbe  inqair;  may  not  thoB  occasioDally  be  thrown  ont.  Bat  wfaetber 
BO  or  Qot,  the  iDquiriea  should  be  printed  at  a  press  owned  and  con- 
trolled by  the  board,  and  in  a  form  to  correspond  with  the  general  style 
and  plan  of  their  pnblicationB.  In  what  manner  ctnnpensationB  should 
be  awarded,  and  whether  by  a  temporary  appointment  or  a  fixed  pro- 
fessorship, having  a  residence  at  tbe  parent  Institntion,  and  the  benefit 
of  ite  library  and  collections,  in  the  vartoas  departments,  may  admit  of 
consideration.  One  remark  may  however  be  confidently  added,  that 
withoat  adequate  provision  for  the  time,  books,  and  travel  incident  to 
the  inqniry,  no  person  can  be  expected  to  enter  upon  efilective  labtv  in 
this  field. 
Oatlinee  of  the  stndy  are  sketched  in  tlie  following  synopsis. 

(I.)      OBJECTS  OF  BigCIBT. 

1.  Phygieal  tgpe  of  man,  or  physiologieal  traiu  By  whitih  the  teveral  rtteea 
of  men  may  be  diaHnguisked. 

(a)  Btknoffraphicalpoaition on  tko globe. — Tribes ;  nations.  {Wiamntm,) 
Generic  groups.  {Blmnenbaeh,  Pritohard.) 

2.  Material  existence. 

(a)  Meant  of  tvbgiaterux. — In  the  hnnter  state:  (Zea  mftise,  roota  and 
fruits,  flesh  of  animals;)  Ichthyophagi :  (Goast-tribes,  crastaceuis, 
flsh.  What  species  t)  Herdsmen:  (Gens  des  roche,  gene  dee  large.) 
AgricnItnristB :  (What  plants  cultivated  1  how  1  and  by  whom  1 
what  agricultural  tools  f  Ootton-plant ;  tobacco ;  potato.)  Concurrent 
&ct«  in  aatoral  history. 

{b)  Mechanical  arts :  »Mll. — Clothing:  skins;  bark:  hemp-plaot; 
hunting  implements ;  arms ;  implements  of  pnbllo  games ;  fishing  im- 
plements: nets:  fish-hooks:  bone-needles ;  navigation;  vessels:  native 
cordage;  utensils  for  preparing  food:  knives:  pots;  potter's  art: 
What  condition!  vessels  of  clay — raised  by  hand  or  on  tbe  vheelt 
boiling.  How  effected,  where  no  cl«y  pots  1  Metallnrgy.  What  factsi 
Axe  of  stone,  of  copper.  Trees,  bow  felled  1  baskets :  twine:  awls,  of 
bone  or  horn ;  pipes  of  clay,  of  stone ;  art  of  dyeing. 

(o)  Architecture, — Dwellings,  bow  made  ;  tools  in  reference  thoeto; 
sculpture;  painting;  monnments  of  stone,  of  earth;  templee;  roads; 
bridges ;  teoealli ;  monnds ;  idols ;  baths ;  fonntains ;  sepulchres. 

(3)  Intelleotval  exiatence, 

(a)  Languages  spoken  and  tcritten. 
{b)  Oeographical  names. 

(c)  Pictnre  writing. — Hieroglyphics;  wampum  belts;  quippns;  in- 
scriptions. 

(d)  Arithmetio. — Units:  mode  and  limits  of  computation;  decimal 
system  ;  vigesimal  mode ;  high  numbers,  how  denoted. 
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(e)  Measure  and  divition  <ff  time. — Day,  month,  year ;  aetroDomical 
facts }  chronology,  how  denoted  j  measnre  of  length ;  cspadty;  value, 
(onrrency.) 

(/)  Social  state  aiut  government — Oivil  institatiODS ;  political 'phe- 
nomena; la wg,  penal  and  civil ;  marriage;  distincdoDH  of  raoh ;  castas; 
clans,  chieftaioBhips;  deu^ntof  titles  and  rights;  tot«mic  principle, 
how  extensive;  condition  of  females;  marital  rights  to  property. 

(g)  Seligi&ua  beU^  and  institutiona. — Ideas  of  the  Deity ;  priesthood, 
how  organized;  prophets;  jossakeede;  metas;  natore  of  worships; 
file  worship,  how  spread ;  democology ;  gnardian  spirits ;  compensa- 
tions for  fin ;  sacrifices;  feasting;  fasting;  dreams;  dancing. 

(A)  Mveio  and  poetry. — Musical  iostmments ;  mnsic  boards ;  mnemo- 
nic songs,  by  symbolic  annotation ;  rhymes,  any;  war  chants;  pictorial 
rolls  and  >devices. 

(i)  Oraltales andleffmdi. — Historical  fictions;  allegories;  fables;  tales 
of  amnsement ;  concnrrent  proois  of  imagination  {Algic  researehes). 

(k)  Medical  knowledge. — Lancet;  capping;  pathology  of  diseases; 
magic,  as  applied  to  medicine  and  banting;  botanical  remedies;  metal- 
lic; knowledge  of  anatomy,  what;  theory  of  the  drcolation  of  the 
blood. 

(I)  Mythology. — ^Persian;  Egyptian;  Ohiaese;  Grecian  {Bryaxt); 
Boman;  American. 

(nt)  Philosophy  of  life,  death,  and  imraortality. — Ancient  cosmogony ; 
notions  of  creation;  delnge;  monster-era;  transformations;  metemp-  ' 
sychosis;  state  of  the  dead;  ghosts;  witchcraft;  idea  of  vampires. 

(4)  Qeographioal  phetuymtna  as  affealing  or  modifying  tA0  physical  ^rpe  and 
the  materiai  and  inteOcetual  existence. 

Climate ;  iotorior  or  seaboard  posttlou ;  natural  prodnotjons,  as  affect- 
ing physical  development;  tropical  and  torrid  zones;  influence  of  the 
polar  latitudes ;  meteorology  and  topography  generally ;  effects  of  snow 
and  ice  on  the  physical  type,  as  in  the  Eskimo. 

(11)  MRAKS  OP  ASOEETAINING  THE  PACTS. 

1.  Antiquities  and  existing  monuments. 

(a)  Scmainsofart. — Boildings;  antique  excavations;  caves;  tumuli; 
pyramids;  teocalli;  military  works,  ditches,  moats,  &c;  columns;  arms; 
tbe  arch,  how  developed;  mechanical  tools,  of  stone,  lead,  copper;  the 
lever  and  wedge;  idols;  sarcophagi;  mosaics;  bricks,  art  of  making, 
traced;  )>ottery,  how  developed;  gems  and  other  ornaments ;  has  glass 
ever  been  found  in  American  rains  of  the  ancient  period  t 

(6)  Proofs  of  mental  development  in  the  fine  arts  and  composition.—  Laws 
of  proportion  in  architecture ;  painting;  statuary  and  sculptnre;  picture 
writing;  hieroglyphics;  phonetic  signs;  dawning  of  thealphabet;  oral 
tales  and  tiaditionarv  lore;  inscriptions.  ,-.  , 
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2.  Exittmg  intelisctual  evidences  of  generic  ffroups. 

(a)  111  Tocabnlariea ;  {b)  dictionaries;  (c)  giammars;  (d)  plan  of  nt- 
terance;  («)  names  of  places.     (Antique.) 

3.  Phytioloffs. 

(a)  Skolla;  (6)  mommies;  (o)  osteological  remains. 

4.  Siatorioal  relaHona  and  worka. 

(a)  Works  ascribed  to  natives,  as  in  Mexico}  {b)  works  by  Enrope- 
ans;  (0)  mi6eioDarytraQBlationa,&c.,moderD  period;  (d)aatheDtio  tin- 
ditions  of  all  ages  and  coaotries.     (Reoorded.) 

6.  JTottiraJ  Hittory. 

(a)  Gbanges  tiie  earth  and  animated  natare  have  nodergone,  as  de- 
noted by  embedded  bones-,  (ft)  what  effects  have  taken  piace  in  the 
sapeiincnmbent  fonoations  since  the  existence  of  mammalia;  (o)  how 
deep  in  the  geological  column  can  the  existence  of  man  be  traced; 
(d)  general  reflex  character  of  geology  on  the  topic. 

6,  Mythology,  as  a  proof  of  mental  affiliation  in  remote  _aind.  borborvw 
racea. 


Id  reference  to  all  the  objects,  it  is  essential  to  compare  the  several 
American  nations  one  witn  another,  and  with  the  leading  nations  of 
other  parts  of  the  globe.  In  proceeding  to  explore  the  subject,  the  first 
labor  must  be  that  of  accumnlating  facts.  Visits  to  the  several  objects 
of  antiquarian  interest  demanding  attention,  with  proper  instnunents 
for  observation,  are  required.  Field  surveys  of  mios,  and  drawingB  of 
all  imporiBDt  objects  to  be  commented  on,  are  essential.  Care  most 
be  taken  to  notice  whether  there  be  more  than  one  era  of  occupancy, 
or  one  type  of  nationality,  denoted  by  the  same  locality.  And  with 
the  same  view  the  different  ages  and  relative  position  of  the  difbrent 
geological  formations,  embracing  ruins,  or  objects  of  art,  shoold  be  oare- 
fnlly  noted.  Fossil  bones  of  extinct  or  ancient  species  of  animals,  and 
beds  or  banks  of  shells  of  the  Eocene  or  Pliocene  deposits,  fiimisb  the 
character  of  evidence  denotiog  separate  epochs  of  oocnpaocy,  and  be- 
come invested  with  new  interest.  Traces  of  organic  life  of  the  hi^ier 
species  have  been  found  deeper  down  in  the  geological  column,  in  later 
days,  than  were  known  to  the  elder  geologists,  and  the  vestiges  of  man 
shonld  be  carefully  sought  in  all  the  unconsolidated  strata.  We  know 
the  globe  has  been  disturbed  since  its  creation  and  destmotion,  and  we 
should  be  prepared  to  find  physical  evidences  of  it.    Not  only  aiohiteot- 
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ore,  bnt  metallurgy,  pottery,  sculpture,  and  drawing  shoDtd  be  Intar- 
rogated,  in  examining  their  remaias,  on  Americaa  floiL  iDscriptiosa 
OD  rocks  are  of  valae,  as  antiquarian  proofs,  as  well  as  all  traces  of  the 
ancient  method  of  symbol  or  picture  writing. 

But  whatever  degree  of  care  is  evinced  by  personal  inspection,  it  is 
essential  to  the  purposes  of  comparison  that  a  full  and  complete  collec- 
tion of  antiquarian  objects,  and  the  characteristic  fabrics  of  nations, 
existing  and  ancient,  should  be  formed  and  deposited  in  the  Institution. 
By  adding  to  this,  j^m  time  to  time,  such  implements  of  art  or  war, 
articles  of  costume,  or  other  objects  of  curiosity,  as  might  be  obtained, 
there  would  be  formed,  iu  the  c^nd,  a  museum  of  mankind,  wherein  each 
tribe  and  uation  would  be  characteristically  represented.  Such  a  mu- 
senm  would,  in  itself,  bo  a  desideratum.* 

Nothing  is  more  characteristic  of  the  intellectual  existence  of  man 
than  language.  li  is  found  to  be  a  more  enduring  monument  of  ancient 
athnities  than  the  physical  type,  and  there  is  no  tribe  however  situated 
Sx)m  whom  this  proof  of  afKliation  should  not  be  obtained.  By  collect- 
ing a  vocabulary  and  grammar  of  every  known  tongue,  ftom  printed 
and  verbal  sources,  the  Institution  would  present  to  tbe  world  a  libraiy 
of  philology  which  would  cause  its  site  to  be  resorted  to  from  the  re-  ' 
motest  quarters.  In  the  United  States  and  British  North  America 
alone  we  have  at  least  sixty -four  dialects  and  langnages-f  Nor  shoidd 
the  mythology  of  rude  nations  be  neglected.  It  is  the  frame-work  of 
their  philosophy  and  their  religion,  and  gives  character  to  their  songs 
and  poetry  and  every  form  of  intellectual  excitement. 

Finally,  both  tbe  daty  of  observation  in  the  &eld,  and  the  examina- 
tion of  facts  and  evidences  iu  the  cabinet  or  library,  may  be  commenced 
immediately,  and  need  not  t>e  delayed  nntU  the  contemplated  buildings 
are  completed,  and  other  parts  of  the  library,  &c.,  perfected.  Time  is 
essential  in  making  preUminary  examinations.  The  consideration  of  the 
country  may  be  taken  up  in  a  separate  and  systematic  manner,  taking 
valley  by  valley,  or  State  by  State.  Some  portions  of  tbe  land  are  more 
prominent  iu  their  claims  to  notice  than  others;  but  in  all  over  which 
the  tide  of  modern  emigration  sets,  the  evidences  of  ite  former  occnpa- 
tioD  are  rapidly  disappearing.  The  same  may  be  said  of  the  Bed  Race, 
vhose  language  and  customs  it  is  wished  to  preserve.  Tbe  earlier  the 
labor  is  done,  the  more  easy  will  be  its  execution.  In  the  Mississippi 
Valley  alone,  where  so  many  evidences  of  the  earliest  and  heaviest 
ancient  population  exist,  but  a  few  years  will  place  the  most  important 
facts  beyond  our  reach.  By  adopting  the  plan  suggested,  or  some  plan 
of  this  nature,  we  shall  rescue  from  the  oblivion  of  past  generations 
matter  for  thought  and  reflection  for  the  future.    As  fast  as  the  infor- 

*  Mao;  valnable  objects  of  thia  kiod  have  been  brought  home  bf  the  exploring  ex- 
pedition, and  ore  now  deposited  in  the  Pfttent  OBlOB. 
tOallatin,  Am.  Ant.  Col.,  Vol.  2. 
H.Mi8.1fi 58 
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matioD  is  collected,  digested,  aod  prepared,  it  can  be  sobmitted  to  tb« 
pablic.  Whatever  form  for  diffoeing  it  tbe  Board  may  through  Ub 
oommittees  adopt  can  be  conformed  to;  and  in  this  way  the  object 
may  at  once  be  made  to  aeaame  a  practi<»l  cast. 

In  sabmitUng  tbia  plan,  wbiob  has  been  hastily  sketched,  and  ex- 
pressing at  the  same  time  the  interest  be  fecU  personally  therein,  the 
undersigned  bega  leave  to  aabscribe  himself, 

With  high  respect,  gentlemeD,  yonr  obedient  servant, 

HENBT  B.  SOHUbLOKAPT. 
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INDEX  TO  THE  LITERATURE  OF  URANIUM, 

1789-1885. 


By  H.  Oabstnoton  Bolton. 


" Index-leHTiing  tnrne  no  otndent  pole, 

Tet  holds  (he  eel  of  Hienoe  by  the  toil." 

Duaeiod,  I,  S79. 

When  engaged  in  researches  on  the  compoands  of  ntaaium,  nearly 
twenty  years  ago,  the  writer  compiled  for  his  cooveoience  an  index  to  the 
literatureof  the  element  and  of  its  principal  compounde.  At  the  sngges- 
tioD  of  several  friends  who  thought  the  compilation  ought  to  be  {daced  at 
the  disposfd  of  chemists,  the  manuscript  was  extended  and  printed  in  the 
Annals  of  the  New  York  Lyceum  of  Natural  History  (Tol.  IX,  Feb., 
1870).  As  published,  the  index  was  far  from  complete ;  bat  the  simple 
plan  adopted,  a  chrooological  arrangement  of  aathorities  and  refereDces, 
with  brief  notes  of  thesabjeot-matter,  seems  to  have  commended  itself 
to  chemists,  for  the  Index  to  the  Literature  of  Uranium  was  followed 
by  several  others  similarly  ammged.  A  list  of  these  will  be  found  at 
the  close  of  this  preface. 

Impressed  1^  the  great  importance  of  index-making,  in  1882  the 
writer  proposed  to  the  Chemical  Section  of  the  American  Association 
for  the  Advancement  of  Science,  at  the  Montreal  meeting,  the  formation 
of  a  committee  to  encourage  chemists  in  a  scheme  of  co-operative  in- 
dexing briefly  ontlined  at  the  time.  The  Chemical  Section  kindly  ap- 
proved the  proposal,  and  a  committee  was  appointed  to  "  devise  and  in- 
augurate apian  for  the  proper  iudexiug  of  the  literature  of  the  chemical 
elements."  This  committee  reported  iu  August,  1883,  that  it  bad  con- 
sidered three  methods  of  collecting  material  for  the  indexes,  viz: 

1.  Reviewing  the  Catalogue  of  Scieutiflc  Papers  published  by  the 
Royal  Society.    (8  vols.  4to.) 

2.  Indexing  special  jonruals  by  different  individuals  and  collating 
the  matter. 

3.  The  independent  plan,  whereby  each  chemist  indexes  all  the  jour- 
nals accessible  to  him  with  reference  to  a  given  element,  in  which  he  is 
presumably  especially  interested. 
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Each  of  cheae  sohemea  is  open  to  objectiona  aod  frangbt  with  difflool 
ti«8  that  need  not  be  named.  On  the  whole,  the  third  plan  seemed  to  a 
majority  of  the  committee  the  only  feasible  one  for  the  present.  The 
report  also  considers  the  best  arrangement  of  material,  and  three  ways 
are  saggested:  (1)  chronologically;  (2)  alphabetically  by  authors ;  (3) 
topically.  The  committee  do  not  venture  to  dictate  to  volunteer  and 
indepODdeot  workers,  but  recommend  the  chronological  arrangemeDt, 
accompanied  by  a  topical  index. 

-  In  September,  1884,  the  committee  forther  reported  that  several 
indexes  had  been  published  daring  the  twelve  months  intervening,  and 
that  more  were  in  progress.  -They  also  announced  that  the  Smithsonian 
Institution  had  consented  to  publish  indexes  to  chemical  literature 
indorsed  by  the  committee,  limiting  somewhat  the  nnmher  of  pages 
per  annum.  The  Smithsonian  Institution  also  distributes,  firee  of 
expense,  the  circulars  and  publications  of  the  committee. 

The  following  work  is  offered  as  an  additional  contribntion  to  the  series 
of  indexes  named  below.  It  is,  strictly  speaking,  a  second  edition  of 
that  published  in  1870,  but  much  new  matter  has  been  added  and  new 
features  introduced,  so  that  in  reality  it  forms  an  entirely  new  work. 
The  edition  of  1870  contains  622  references  to  papers  by  160  authors; 
the  present  index  contains  ],330  references  to  papers  by  more  than  300 
authorities.  New  matter  has  been  incorporated  with  that  of  the  first 
edition,  and  the  whole  has  been  brought  down  to  the  close  of  1885,  cov- 
ering )>  jieriod  of  sixteen  years  of  much  activity.  In  each  paragraph 
the  first  reference  following  the  name  of  un  author  is  that  of  the  original 
publication  of  the  paper  in  question ;  the  succeeding  references  are  those 
of  reprints  or  abstracts  of  the  original. 

lu  accordance  with  the  suggestion  of  the  index  committee,  two  indexes 
have  been  added — an  alphabetical  index  of  authors  and  a  claasified  in- 
dex of  subjects.  These,  it  is  believed,  will  materially  increaee  the  utility 
of  the  work.  The  scheme  of  classification  adopted  for  the  subject  index 
is  by  no  means  an  ideal  one.  It  is  not  intended  to  serve  as  a  model  for 
others,  but  it  is  deemed  the  most  satisfactory  attainable  with  the  material 
in  hand.  Knowing,  moreover,  that  as  a  rule  classification  schemes  are 
intelligible  only  to  their  authors,  we  have  added  a  synopsis  of  the  clas- 
sification to  serve  as  a  key.  In  using  the  author  and  subject  indexes, 
it  must  be  remembered  that  they  refer  to  the  items  in  the  chronological 
index,  and  that  the  contents  of  each  paper  are  not  completely  indexed. 
Hnally,  the  list  of  abbreviations  will  remove  doubta  as  to  the  journals 
quoted,  and  will  show  at  the  same  time  what  sets  have  been  thoroughly 
examined. 

H.  OAEEINGTON  BOLTON, 
Oltairmtm  of  Committee  on.  Indexing  OKetnioat  Literattirg. 
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LIST  OF  INDEXES  I'D  CHEMIOAL  LITHRATUBXi. 

^iMnn*,  Index  to  the  litemtare  of.  By  H.  CairiDgtoa  Bolton.  AnoalB  of  the  New 
York  Lfoenm  of  NatuMl  Uistorj,  Tot.  IX,  Febniaiy.  18T0.    15  pp.    Svo. 

Maitgantte,  Index  to  Che  literature  of ;  1596-mT4.  By  H.  CamnKtou  Bolton.  Annkls 
of  the  Lyceum  of  Natural  Bistor;,  New  York,  Vol.  XI,  November,  1875.  44  pp. 
8to. 

Tmniim,  Index  to  the  literstnra  of:  1783-1BT6.  By  Edw.  J.  Hallocb..  AnnlUs  of 
the  V.  T.  Academy  of  Sciences,  Tel.  I.,  Noa.  2  and  3,  1877.    'J2  pp.    Svo. 

Vmtadiitm,  Index  to  the  literatare  of.  By  Q.  Jewett  Bockvell.  Annalii  of  Cbe  N. 
Y.  Academy  of  Sciences,  Vol.  I,  No.  5,  1877.    13  pp.    8vo. 

Oaone,  Index  to  the  literntate  of;  1675-79.  By  Albert  B.  Leeds.  Annais  of  the  N. 
Y.  Academy  of  SoieucBB,  Vol.  1,  No.  12,  18B0.    32  pp.     8vo. 

Peroriilea/Ayilro^a, Theliteratareof;  ISIS-'TS.  By  Albert  B.  Leeda.  Aonnlsof  tbe 
N.  Y.  Academy  of  Sciences,  Vol.  I,  No.  13,  ISM.     11  pp.    tivo. 

eUetrolyti*,  Index  to  the  literature  of:  1784-'80.     By  W.  Walter  Webb.     AunaU  of  ' 
tbe  N.  Y.  Academy  of  Sciencei,  Vol.  II,  No.  10,  1888.    W  pp.    Bvo. 

J^Med  «/  elitnieal  rtaetion*,  Litonttnre  of.  By  Bob«rt  B.  Warder.  Proeeedings  of 
the  Am.  Assoc.  Adv.  Science,  Vol.  32,  18BJ.    3  pp.    Hvo. 

Startik-tiigar,  Bibliogrnpby  of.  By  Edw,  J.  HuHock.  Appendix  E  t»  report  on  Rln- 
coae,  prepared  by  the  National  Academy  of  Scienoeein  response  to  a  reqnent  made 
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Zaitscbr.  eu.Katiinr.,XTIl.  Itl.Jibnitk.. 
1881,  ^SS. 

Bftoqneret    

Pb^rphi^»SJen» 

J.Dr.  Cb.,  LXXXn.  »T;  Cheoi.  Hewa,  ISn. 

1881 

isei 

Ftfweniiu       

'cXXL's!:  Jal™b.lWT7*. 

1881 

Sobnaf   

Fofg.  Ann..  CXII.  888. 

Pluiil 

C.  B..  LII.  T3  ud  BIT :  tUp.  oblBL  pur..  OL 

mr/ri£i^h£^:SSu 

m  {  Cheu.  »*W8,  ttl.  lU  1  JakcMk..  Ua. 
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DUe. 

\.a.,. 

1              Bunuk*. 

Debmy 

..IakUiIoI     OTT«Ialll»dj 

-..    Technloftl 

ffi 

Slmpsoa   

5^;.::;:::.. 

...    Aotion  of  light i 

...    Aetlmofliait 

RoHe,H  

1M2 

...    OMofD  HlM   1 

Gaysrd 

1804 

PWpwn    

im 

SultoH 

.     1  £.Um>tioa.olll»-fli»rlde.| 

IBM 

Hiijernninii.'..- 

..  1  Action  of  olkkUH.  ^.   ..  1 
..     B«Uiniilio>i*irphoq>luiilo 

..  ]0.%ip'hlde 

i 

IMt 

B»m»l*     ... 

IH4 

VonHa....     ,., 

aio  cltnu-,  uid  pbolo- 

!      graph  y.                              ' 

,.  i  kflMf           

,.  1  EstimiUfoD ; 

Gibl« 

uTVMilphiile. 

UK 

H^„„lg 

...    Snlphile   ^ 

1M5 

BMkiimp 

...\  Action  or  light  OD   the 

WK 

Tonny  

186:: 

WoChly 

...1  Wotbl.vt>i» ! 

1M» 

WLiLly  

. . . :  Spcciacation  of  pitvnt  . . . ; 

isss 

LW»un0    .- 

1  FhoWRTophj ' 

Ann.  chlm.  phya.  [3],  T.TT,  44s. 

Preiiu.  Z«itHhr.  BBr0..U.  n.  SallD.,  X.  168. 
Polvt,  Cealr.,  IBS^i,   ISM  i  Am.  J.  PhoME,, 

ItSffi.     ' 
Am,  J.  Pholog,,  Vn,  29S. 
Brtt  J.  Photot,II.2<l. 

'oai'tinir^^weiw.''^''  "'  ^*''"'™'«™' 

P(«E.  Ann..  CXVI.  :iSX;  (;x.  I41i  ZtlMchr. 

ukl.  Ch.,  I.  411 ;  B«p.  chlm.  pur..  V,  27 ; 

Chem.  New*,  VII.  laf  and  M;  C.C  ,  I8«r, 

868;  JthiHib..  lt;el.  601. 
C.  R..  LV,  409. 
Am.  J.gci.r2).XXXrT',32Ii  Cham.  Newi, 

1883.  IJl:  CC.lHi^,  IDS. 
Bnll.aM.  oblm.,  1884.  T.  Mj  Jabresb..  1S8S, 

mi;  Ckem.  Neva,  1864.  i3;  Zcllaobr. lual. 

Cb.,  IlL  878. 
Proa.  Kaj.  Sac.  Lonil..  Sni.  217;  Jabmb.. 

Zdtaoiir. uoal,  Ch..  m.Tli  C.C,  1884.  tOHi 
-4,  71S. 


:.B., Lvm, 718,  Bnll.  aoc.  chlm.  (21.1,36; 
X.  Aroh. jib.  DM..  2X.  52 :  Aan.  Cb.  Phirm. 
8uppl..III.I»6:  Pogg.  Adu  .CXXIV,  114; 


Monlt.  pbolOET.  1984,  No.  17, Nov.  W;  Bnll. 
aoa.o1iiiD.IJ482:  Cbesi.Ketta.  1866, 108;  C. 

?ngg.  Alin..  ('XXV.  149  ;  C.  C.  1BS^  73S. 

C.  C.  186(1. 161 ;  Jabn-sb.,  1865,  ia. 

PoEi.  Ann..  <:XXV.  208;  ZcitKbr.aoHl.Cb.. 

IV.  371:  Zrltocbr.Ch..  1M»,548;  1868.  471; 

■r.pr.Cb..  XCVTI.  103  and  ^88',  Btill.aon. 

chim..  VI,  318:  C.C  ,  18G6.  028;  Jabresb., 

1865.  221  and  7» 
Ani.J.SoL|2|.XXXIX.58;  C.C,  1885,  4«7; 


r.  Chrn 


xcv. 


uTngljioL'J!.   CIXXVIII.    133;   Chrai' 

Pour.  Aud.CXXT.23k';  Jabreab'.'.  1865,  22Si 
J.prCh.^n.,XCVI1.214. 

Ann.Ch,  Ph>inD.,  CXXXllI,  2Si:  ZvlUohr. 
Chem.,  I80S.  317:  C,  C.  1065.  787.  .' 
Cheoi.,  X(;VI,IBi!;  Bnll.w       ■■      " 
133;  J.  denharm.  [4],  lLe7;  run 
XXX.  358:  Jabr«ab.,  1885.388. 

Hamplireja.  J.,  Jud..  1865,  Bull,  we  oblm.. 

Bull  belgx  photOR..  1881;  Am.  J.  Pbolas.. 
PolyLC'-DlT ,  ISSS,  S43}  Pbotog.  ArcblvH. 
'  Monlt.  pbotogT.  Jan.  1. 1885 ;  Boll.  aoo.  chlm. 


787.  J.  pr, 
:hlm.  [21,  IV, 
"•  }{^.  |4| 


n.  Ch.  Pbai 

iBl.  Inborn.  . 
[-.  N.  Arch.  J 


cxxxviii,  281 : ; 


'  AcClODOrMgontolullons.'    BulL 


n.[21,TJ.257,J 


;"l^'lVl 


ni 


(Jentr.,  1888.  1801;  DJDgl.pol.  J..  CLXXXI. 
4«;  Jabrenb. chem.  Tech.,  1868.  275;  Hull. 
HK.  chim.  m.  VI.  484;  Jahreib.,  1838, 840. 
pr.Ch..  XCEX,  2>l;  Z«ltschr,  inaL  Cb., 
VI,  120;  Zoltoohr,  Ch.,  1867,  121:  C.  C. 
win.   we;  BuIL  mo.  obim.   [3],  VU.  4M; 


DigilizedbyGoOglc 
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DlDd-pol.  J.,CLXXX.SU|i 


Skaj 


IMH  ,  PAIiKot  and  Valen 


Tbdin  .. 


lalioD  of  light. 


Comnialtinii  of  the  hv' 
,drated  f .— .  — - 

Soluble     I 

Dilde. 
SnlphilH.  .. 

CJ«nld«i"'  .'.' 
PhoipbltM  .. 


BvhQlti-SellMk.. 
U>^Bl(t]ell.  


SchulU-SeUMk-.^. 


WkTfl  lanKtha  otllgbt  tb;  i 


Action  ofllght :  hiMortoBl 
■DdiniUT  ud    ciperi- 


£itUDntk<n  of 

mold. 
Nod  ■  flnareMwnce  oT    IT 

ulW  In  QUMlcr  taboo. 
AboorptkoD  flpectnua.   .. 

lodei  to  tbe  Uteratare 

of  (J. 
Aboorptton   tpMitnuii  of 

oompoaudoM  ZrtodD. 


iD  tho  PedDdiii  Syelem. 
Bitmcdoti  ftvm  tuaulnlte. 


Ind^POl.     tf .,  V1JA.AA.  jut.    JJIlllM.M^M- 

CC;  7,226;  Boll    HHI.  chW.  |2).  V.  UI; 
JuhnMb  chom.  fech..  iait.ZH:  LmU— 


J.pr.Cbein.  XCVH,  281;  Ztltaohi.  Chan.. 

IBM.SlSiC.  v..  1M«,  M6.  BiiU.  KW.  shiB. 

I'Zl,  TIC.  asTi  Johreab.  laWtOl. 
Berf.   Aknd.    B«r ,    lasS.  X9a.  luiig.    DIM., 

OflltioiteD,   iiU:  Boll.  KM.  chUs.  12],  TL 

UDi  ZeiUDhr.  Ch.  [21.  U.  3U;  J,    pr.  Ch. 

SCIZ,  2Mi  C  C,  IMS.  »7T;  N  Arch.    ph. 

CUV,  XXTl.  ^138;  Jaliivib.,  ISCe,  20*. 
Chcm.  Newa,  XVL  301 ;  ZuiUehr.ClHDL  [1), 

IV,  lia. 

Zelbicbr.  Chno  [1].  tV.  in-.  ZeiKohi'.  ubL 

CbaoL,  VI,MO;  tluU.HCchun..  X.  ns. 

Add.  Ch.  PbOTm.  CXSL  92,  Jihnab..  U>I. 

Ana.Ch,Phuis.,CXLIT,S«i  J.pr.ClMm.. 
CIV.  M:  Zeliochr  Cbm  ,  IBSt,  U£;  BaU. 
UK.  cUm  (21,  VUI,  411:  ZeitMbr.  aiML 
Chfm.  VII.  2U;  Chom.  Newo,  ZTI.  m 

EindFi  chlm.  anr  qadq  nktlsai,  Paitk.  tf 
■         an.  ot  rloduL  B    -      " 


L  Beiiis.  Laug. 


Do  nnnyb 

Pogg.  Add  CS'xxni,  «M. 
J.pr.Cbem.  CI.  2Sli  C  C.  IMft  M. 
i;a.LSVII.gaT;Aiin.Ch  Pbann.CCZLIZ. 

l->»;  i-..  C  ,  }em.  IMO;  DingL  poL  J  ,  CXC. 

SOSi  J.    pr.    Chum.   CVI.  XAi    Jabiwb.. 

cbem.  Twbn.,  ISea,  16-i;  Jabmb..  IMS.  tM; 

iDBiil.   1868,   3M:  Au.  chlin.   phjL    141. 

XVII.  a«8i  ZaJtKhr.  Cbom.  IMCtIA 
Add,  Ch.  Phiinn.,  CLI,.  21C. 
■        ■  "  ■   12|,  L.US. 


Jahreib.,  IMS,  im,  Cbm.  Svn,  TT 

-    5gJJ.«. 

Cbom.,  VIIL 


a  BefT  Sou.  Sc.  C 


„. jpmi.  [alTvi. 

p!iy».J*|,JtVh^l.  2ia. 

[2]  L.  llJi 

- AnJiiv   dor 

PhBTlD.  [31.11.  232;  .lAhmb.,  IBM,  91«. 
ADi.J.BcLr-^1,XLVnL2M:  JBhnab..  U». 
1170;  Cbom.  News,  XX,  313. 

Zflltachr.  anal. Cbom.,  yia.afli  aC.lBTtt. 
S3Q:    Tmfareab,,  IMt.   MS;   Cbam.    Kewo. 

XXr,  187.        __      

PhsiTD,,  ^.i., 

BeT,  bebd.  ohim 

XX,  2W. 
Conlralbl,  £  mod.  WlHOIiHh..  IMS.  I;  CC, 

IBW.  ST ;  J.  pt.  Cbeoi.,  CTt,  415. 
ADDalo.Lyo.Nit.Hlst.,IZ.>a3i  Am.  Chen.. 

I,  SI. 
Cham.     Ne*i,   ZZI    T3;    ZoUochr.    auL 

Cbem..   IX,  2S8i  C.C.,  1810,  M>i  Bar.  d. 

Cham.  Qea..  I8T0,  W,    BnU.  km.  oUh.. 

XIV,  40, 
ADD.Chom.Pbwm..  BoppL,  Tit,  tH;  Jak- 

PoL  IfotlsM.] 
-      ,  -     .  -    «.,  Jr-- — ■-     • — 

1155;  JnbTMb.  ebnra.  Tecshn., 

Zeltwbr. Cb«n..  1S70.  Nil.  IV;  Chm.  Jtvwm. 

xxni, «. 

S.  Potorab.  Aond.  Bb!L,  XVI.  45;  Bw.  d 

eheio.  Qea..  IgfO.  »1 !  Add.  Chfm.  Ptum.. 

Sappl.,  Tin,  17§;  Jabmb..  ISTI.  II!. 
Am.  Uhnn,.  I.  M. 
BoTdobom.Oe«.,ien.Ui  An.  J.  Sot-I!).!. 

874;  Ani.Cbgm.,I,4Sft 
Bcr.d.chem.  Geo..  IP.  II:  J.  Cbou.  Sm.  ni. 

1  Ball  000.  eblB..XT^4Ci  C.  C, 


a« I  Jnbiwb,  UTL  Ut;  I 
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Date. 

Antboi. 

Banuvki. 

mi 

Bhatnaok.... 

Uw  of  uM«t«  of  D  and 

Dinjil.  poL  J..  C.C..  383,   ZeiUchr.  Cban., 
IHTl.  474;  Cbem.  Ne««,  XXIV.  :U3i  BolL 

Kb  In  eMlmuiUK  pbot. 

pbonoKld. 

X.  17B;  ziliobr.«..ldbom„XI.«3i  .iit 

Cbcm.ll.  190,  J>hl^«b..  1371,911. 

mi 

Jul 

C^Uon  In  tUmtion  or 

0.  C,  1871,  3^8 1  J.  Cbem.  Hoe.  |^|.  IX,  7B3. 

1b7i 

C.C.,  im.  219,  J.  Cb«m.  3oo.  [!],  EC.  SM, 
Am.  Cbem..  I,  472,    Jabnab..  1871,  331; 

Cbim.  Nowa,  ZXIU.  220,  Zeib»br.  Mul. 

Cbem.  XI.  71, 

iKTa 

Pong,  Ann..  CXLVI,  3M. 

Eatimotiun  of  pbo*.  Mid 

Bar.  d-ctaetp.  OeB..  187!.  82(1. 

n«e  of  V  RisH  Id  elootri- 

Ta;lor .. 

187S 

Jean 

8aiiFn>nciw»S4<..XXni,l3,  Bare. and hflt- 

wn.ZlK.,  XXX 414:  C.C-,  187^313. 

187B 

Bollon 

Am.  Cbi^n...  II,  456,  ^ab™,b.,  1B72,  MB. 

im 

BMBDWUbBTg 

Dnnoiu    jwelaloa     nith 

PujEV.  Add.,    CXLV,    168,   Jabnab.,  187Z, 

oopp*r,»»d  with  cobalt. 

2J8,   Bait.  imr.  i-blm.  m,    XVII,  209,  J. 
Cb™.  So*,  m.  X,  4«1 ,  'Jm.  Ch™.,  II,  431, 

"". 

Fomnto when U alio  .. 

B<-r.  d.  cbem.  Gea..  IDT,;  1«0:< ,  Jahri^eb..  1872, 
257,Bnll.  •M.cbini.,XlX,2IU:  J.  Cbm.- 
Soo,.  1873,  247 ,  C.  C,  18;:l  127 ,  Am.  Cb«n., 
IV  148,  Cbem.  Kena,  XXVII,  22 

Am.Cbaiii..tI.4!>e,  Jahreab  .  I872,:!n, 

im 

BoIWd 

ThaUlnm  nniuM 

18T3 

FollanlQ. 

Zellaobr. «.l  Cb«m..XI.  179,  Jahreal. ,  1872, 

W2 

BMqnnel 

C.  a.:  LXXT,  299",  Am.  J.  Set.  |3|,  IV,  438; 
Aau.cbim.  pbva.(41,  XXVII,  $:» ,  Jnbreab., 

-S'M-ii.'SSi'TSS.'"' 

isra 
una 

I^okyer 

Ber  d.cbi>m  Gaa.  1073  t.14 

m 

nsii«::::. :".:::: 

J.  filr  LuDdw,,  1871, 1 ;  Am.  Cham,,  IV,  813. 

Jonlle 

Vte  In  eBlimMlaj  pho«.. 

Chrm.Newa,  XXVIl,228,B0B.ai4,  Jubtaab., 

pborieacid.     ^  "^ 

1873. 9J2. 

im 

Clark«.F.W 

Speelflo  gravity  of  nun- 

1813 

Bclohanlt .. 

phorio  Mid  bjr  mouu  of 

Arab,  dar  Pbarm.  [S|.  2.  232,  .Inbraiib.,  1313, 
921;  JoDr.Ch™.Sie.,  1873,1260,  ZeiUtbr. 

n>WDUtomixta». 

anal,  Cbam,.  XIU,  aiOi  C.  C.  1873.  85«; 
Ani.Cb«D..IT.27e,Cbem.NBw^XXVIIl, 

Be'r.^d.  obam.     Qea.,  VI.   1489,    B..I1.  aao. 

iHn 

Cnmanilei' 

CblorideofCandP 

oblm.,  SIX,  409,  JnhrMb.  relDeoCb.,  1873, 
Arcbiv  an  Phano.,  Kar.,  1873 ,    Jabnab., 

ir«e  or  nitnrte  in  pbotog- 

1873,  1130. 
C.  R.,  LXXVI,  49;  Jabnab.  relDSD  Cb.,  1878, 

lera 

P»torm 

Jnfarcsb.  cbem.  Ti'cb..  1873,  009. 

1B73 

Est  »r  P  ns  nnnio  ph<w- 

Cbfm.Ne»^  XXVII.199;  Jabrtab.  nJDan 

phaiB,  and  A».  Wu 

Cb.,  I87n,  71 ,  Jahreab,,  1873,  921 ;  BuU.  aoo. 

1873 

AtM'wr.  Jnul.  sud 

Za°liiS;f.anai,Ch'en...Xn,254;Jia.r*ab,.18ra, 

UUraksr. 

i^-^c:s^„aL,p. 

UonoDaodBoliog. 

Am.  Cbam.,  Ill,  381  and  401 ;  aUo  rv.  1.  41, 

tloD«p60tra. 

and  81,  Cbem  New,  XXVni.47.113. 194, 

233,  244. 2S7,  2«8;  Jabrrab.  relnaD  Cb.,  1873. 
72,   .r.  ChPm.  Soo.  [2|.  XII,   12  and  042; 

187J 

GIbb. 

310 ;'  cfc..  1873, 23??  B«U1.  tic  ouSV.  XX.' 

XXni,'270;'C.  C.,  1874,  957;   Jabreab!; 

1874,  2B4i   Jahroab.  r-'inan  Cb..  1874.  118; 
J.  Cham.  8oD.i21,XU,  933 ,  Am.  Chan.. 
V,  304,  and  V,  384  i   Cham.  Hews,  XZXI, 

jdbvGoogIc 


ADD  own,  pfc  .     . «  6^™.  Soc.Js7r.  us: 


■  '^^'"'""  from  Fe  «,d 


"■.  We.  1433 


-—JKlM.lli 


ItMiarohBii 
Rfport  on  I 
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DMe. 

Anttor. 
Looltyer 

Bttuib. 

IS7S 

Lond.  K.  Soo..  Pcoc,  XXVn.ZTB;  LXXXVI. 

317;  Jahlwb.,  1878,185, 

IBM 

BoniUf 

SepnTKion  (ram  lnm 

C.  C    1878.  453  1    ftkncL  pol.  J,.  230,  OS; 
Jahrub.,  I81B.  ItSOi  J.  ^arm  cbim.  [4), 
XXVn,  347:  J.  CheiD.  KVio.,  1871  2,  iVl; 
ZeiMchr.  nnaL  CbeLo..  XtX.  350:  Jsbreab. 

rrlDCB    Ch..     1878,     IDS:      Chum,    b'owt. 

XXXVJU.SiB. 

Fliiorweuoaul  U  gto«- 

Add.  Pliys- J2],  IJI,  113 :  Jabrwb.,  IWB.  182. 
Aon.    M.     T.     Acad.    Sci.^    Cbeni.    Xawa, 

1878 

XXXVIl.  M:  Jabrwi...  1878.  1188:  Zait- 

•.:lir.anal.Cb<.iD-.XlZ.liU,  Ulueral Mag. 
Apr.  181.1.                                                 ^ 
Zellubr  anal  Chcm    TTT  fluid  IB 

isra 

'S'sass?"-" 

B^    aoii "him     Xixni'  15?     Zolwohr 

uul  Cbnm..  XIX.  478:  c'.  C,  18811.  278. 

xma 

^»^ 

■is:""""™'"- 

Oeat.  Zwbr.  r.  Berg  ■  0.  HlitunxMeii.  1878. 
2  aad  IS,  Dlngl.  ^1.  J.,  CCXXXl.  558. 

DlDKl.'  pol,  J..  CCXXVIII.  878  aal  568: 

ISTS 

FriwoiDlk     >a<l 

'=".T3=.';„=r'- 

Cham.  Tecb..  IBiB.  531. 

BEttgw 

AalloDOf  PoD»lDtloai  . 

C.C,  18T8.20S. 

ixn 

DoiSr 

SpaoUlohoMofoiidM 

Bar.  d.  rham-Qea..  IBT*.  712:  Jahroab.,  ITO, 
81;  W<eD.Acad.B«r.|21.1STB,8M:  J.Chnn. 

Soc..l87»,a.88fl:C.C..)BT».3B7,andl880.ain 

Jahreab.reineiiCh.,  1878.87,  and  1889, 101. 

vsn 

SttdtMr 

S«lenalM.  laleDKea,  ud 

AiuLCbTiii.,CXCV,82Ii:J.ChpiD.6oo..1fl:0,2. 

507:  C.  C,  1B71I.  27D:  Jabreab.  nUnaD  ck, 
leJftW:   liull.;«.cblai..IXXII,181. 

W7> 

Aon.  Cham.pCXCtX,  liCbeta.  New>,  XL.  278; 
Jabnmb.,  167B,  t«&L :  J.  Cbam.  Sod  .  IBM,  2, 

Action  of  foislDE  HNO, 

J.  Cb.™.  B^.Tl878i  188 :  Bar.  d.  obain.  Gaa., 

XI,  813. 
C.K..OoI.13,JBT»;B«-.  d.ol.i,n,.  Get.,  Ill, 

187B 

Dtttd 

on  0  nilrale. 

22TU. 

1880 

Solmeht  

Zlwtrolytlv  bi'bavlov 

Zte. XXXIX.  121:  Jahmab., I8BD.  1T4. 

1880 

Bniitli.KF 

B]«]tn>l;>l<or«»UIe  .. 

Aid  Cli^ra,  J..I.3L'9:Bar.d,cbBm.Gai..  1880. 

751:  Jahre-b.,    IBM.  174:  ZrI'Mhr.  anal. 

Cbeni..  XXI,  280 :  Jahreab.  wineD  Ch.,  1880, 
BoaiM«.  chilli,  (i),   £SXIV,20^  Jahreab.. 

1880 

Cbutalnj 
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Fonnnla  when  D=2M 
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Abiorpiion  speolrumof  coniji 
2.  Ohamiealifieav/l^t: 

AbwrpUOD  oriletii  b;  nltnti 
Auetata,  opUiwI  pio[«rUeB  ot 

AotlDD  of  Ijgb't  oil  ■oliitloiis  '. 


I  IT1epoade8(.Tle(ar... 


AcUoDnrUgbtol 

AaIlcHiorilEbIoi.u.<...v<> 

Action  of  llsht  OD  ai}-fla<nidM 

Aotlon  oriiiitat,  hUiorical  mmtiUTy  ■■ 

AetloD  or  light  on  aucclnaU 

I.  nuorwcence  and  iiAci])A«ntemM  I 


Glflim.  eunrrtoeoce  of 

»M=^'-•«::::::::::;:■::::::;::::: 

'-"B*'"-::::::::::::::::::::;::::::::::::. 
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Hiwen 
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CmpoD  A.  Sodelhiy . . 

NiepoedeSLTiciiK'.'. 


.   INDISX  TO  THE   LITEBATUBE  OF  UEAHIUM, 
CIowftM  ifuleE  of  MilijMf*— CoDttnnM. 


(tpectrnm.  nbaorpllgu.  UM  AbH 
Speotrom,  BoomioeDt,  (f«  Flao 


.  woffij^^!." 


lE^:^;:^;;;::::::- 
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23;  Ciliiouruilt«.BnlthBnpt,  B3i  Unnite,  Wertbsr,  48^  Geuth.  48)  D«Mlal»4az,  GT ;  PImdI.  «) 
uu]y8iii,Cburcli,  es^  Wlbel,73:  FrMiicI,  7J;  ChOKh.  Ti;  MMkeljn  ud  FUthC,  72. 

ifriviwriU.  Blonutrimil.  84. 

Ontitt :  Noi^oukJ^ld.  78. 

Goraeite:  Le  Coale,  «l  WlulD'>y.  5i>;  Genili.  S7. 

XliOMiU:  Cnui-Pinlcierz,  Breltbaupt,  47^   Haidiujixr,  £2;  K^akj,  83;  HamiADU,  W. 

Ounmiu,'  ir»t«  Unuokker.  nv.roar.  II:  Llchtea  Dnnpeuliec^  FnlHlebao.  18  i  Gommlen,  Bt«lV 
hBupt,  32iuid47;  ODiniiii la, Kenton,  XI:  WeUbmeh.M, 

JohatmiU :  UruvllHol,  Joha.  21 ;  JobumlU.  Haldinger,  8«. 

KoduUU:  'Webaky.  CS. 

iMlrigitt:  Tog],  12;  nniutluiUlto,  Bobnuif,  83. 

IfuijiitUi:  Stdkfa.  48. 

JfimUonuiu;  OcsuirtnCD,  Bruomr.  1^  ;  WUDTrencw  in  North  CBrolliiiL  Estt,  77 1  G«itb,79!  Hidden,  81 
and  §3.  Optical  suiillaftUoiioPnila<'rali,DeHloiisaux,se^  CrTSlalloinaphio,  WalBbach.7Ti  Cr;Fa- 
tallograpbyoIAntunlto,  BrfMioa,  18  ;  OpUoal  nburwitarsot  A..  Lexli.  60;  Seoompositlan  prodncta 
of  Ur.,  VoD  roaUoii.SS;  CiyalaUa^Eiapbi' ol  T,  Benbardi.  W)  Inebemaober.lGi  Bbepard,  U; 
BrookBg  aod  Miller.  S3;  tod  Haan',  S3;  'WBbaky,W.  Uramum  ores  aa  a  ■aaroa  of  Vd,  Patna.  T>i 
Natnial  Unuiataa.  BlDoutiHid.  8t. 

HiMiU:  MonlBDikJ^ld.  72. 

JiandiU:  KociK,~0. 

Santaritilt!  H.  Bose.  SB,  47;  Hermann,  te,  BBj  Baminalabcrg,  78;  Zcmnnsr,  Tl. 

BellrotcttTinffiU :  Cbarch,  73, 

ToTbtmilt  (^Knpfei.  Ursnltl;  Mioa  vlrUla  oryat.,  De  Bom,  ITTS;  GrfinBr  Gllmnisr.  Wenisr,  ITM; 
UrBDiUpalb.  Klaprotb,  1T89;  Champeani.  nranile,  1800:  DlaooTer;  of  PiO(  In  T,  Bkebcrg,  03; 
Dranj^immer.  LndwlE,  U3i  Analjieg.  Bregor.  08)  Utanlto.  Alklo,  U:  Phillips,  18;  Oranmloa, 
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TrigtriU :  W.vliibaob  71 )  Wlnklor,  71. 
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I  DildnM.  HbBt,  01-  Analjdi. 
17;  KerBteDt  UlWip^hCTT,  M; 
,  Adb1)»U,  Scbetnt,  Ih..  « 
Ri'lcliiiilt,  7S.  rrom  CaoUMtt- 
id  Hidden,  B3 :  tleOl>lIlpa■itiaI^ 


IThMWta.- Sohwuibecksn,  Brnokmuin,  1727  t  BMkbUtnde.  ^ 
•todt,  17IWi  FMhbtwide,  De  Bora,  17T2  ;  UixDen,  KliipnitI 
AlUiyil*  Cr.,  KUproth,  ITN.  ITBO;  Peihni,  EanI«D,  ISDO;  1 
8*gc,03;  Tuqaallii,  08;  Aoatysis,  FCilE  22;  Brailbanpt,  37 
Guhardt,  3t;  AiuIjbIi,  Ebelmpn.  13;  AnalisU.  BammelHlMi 
TiitMlu,  M  ^  Theyer,  00 ;  Brnih  A  Dan*.  1i ;  bom  Jukohimi: 
got,  Cooiatook,  80 ;  fVoni  Korth  CkToUn*,  Kstr,  77  ;  0«Dtb., '~ 
producla  of.  Von  FodUod,  83. 
[TrwUta  i«H  Torbuiiilet. 
t7nmi(iU  (*M  ADlDDhel. 

Snlthanpt.  41 ;  Undaoksr,  S7. 
M  Torbernlte). 
>;  Vlnklur,  77 1  Chimb.  77. 
(Tnnimiaa  <«M  Xarburnlul.  * 

GmKpkiHH.'  Wtb>k7,  TO;  Kr^ol.  70. 

rromurUlrit* ;  WeUbKh,  71  >  Winkler.  71. 

UtWHMpinU* :  WtliboolL  71  r  Wisklw,  71. 

I7rw»twit«iiM  (M<  Sunanklte). 

mmphtOU*  <K*  Torbnnlte). 

U-niwUafiiU  ((m  Lieblgite). 

fronrOriDl  (fM  Johnjinlle). 

e'fwwckertta:  Collier.  Bl:  NUhd,  BZ. 

CTranjMAjUra  (w  Unmlnlte). 

(7rwi«W* .'  Borlokj.  70 )  ZcphatowJcb.  TO  \  WeUbiwb,  7S,  BO ,  Scbnof.  n ;  BertiAr.  78. 

roflita.-  Togl.  M. 

roirHMMi  Tagl.S7. 

ntretnimotU*.-  Kordenk^^,  78. 
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AiiD.Cb.Phuiii.iir 


«^:: 


Bsn-JahrMb.. 


Brit.J.Pbot 

BacbDtr'a  Btpon... 
BdIL  balls  phsloK  . . 


.Cbum.  laohn,  UlCtbeU.. 


S« 


(wl.  J . . 


Q«L  F((r.  FSrhuuU.    Slmkholm  . . 

Otolelndiutr 

aUbenAnn 

OBtt.  eelehrt.  Ani 

H»Ddb.  b«t.  Uln 

Huf.TnlM 

Hom'a  PbotiK.  I 

Bnmplirey'i  3 


J.fflr.  likoav... 


J^i 


tf^V. 


Jahiwb.  ehMD.  Taoh 

Jahnab.  phya.  T«.  FnoUt... 


tDBf«ATalt.M>t .. 

H.  Mis.  15- 


Chea 


Parli 


Llsbig'B  AuDBla 


loAputlisker-VBtKl 

aielL  Miller.     LuBdaD. 


AnmlMdeamiDes.    I 

AanaleuderFbTaikDndChsiiileWledeaiun.  Bnrlla.  ISTT- 
Aanali  uf  Ihenew  York  LToeiim  of  Natunl  UltLory. 
Aniula  of  Uie  NaT  York  Acadamv  of  ScieDoaL     Sbw  Y 

1BT7-'M. 
Annnalrt  de  cUmle.     Mlllon  at  Relaet    Pu-la.    ISU-'Sl. 
Anuigar  der  iKlliiaiachvn  oiiluTfantcheDdar  Verawumlun 
Arcblv  der  PhariBiule,  de«  all?,  dan 

Bfirichle   dar  dautafhsn  obamlsci 

Beri[.  and  hHttenmliDiiliiahe  ZeIIdi 

BergniiiiuilBcliH  JooniaL    Eillilar.     ,. 

Jnhreaberlcht  dber  die  ForUotnilte  der  pbjaiaohSD  fTlsMa- 

TollaUDdlgea  Handbiich  dar  Mlnenlogle.      A.  Brellkanpt. 

Lalpila. 
Briliah  Journal  ot  Phatoffrapbj.     LlverpooL 
BajHrtorlumrdrdlaPliannacle.    Buchner.    Xacnbarg. 
BnllriiD  belKa  du  la  pboMimiplile.     Bruialln. 
BnllaUn  dm  aoluioea,  pablU  par  la  SooUU  phllonathlqna  da 

Farla. 
BqUsUd  da  la  SwItU  aUmlque  da  PaHa.    1«S1-'U.     . 
Ballccin  de  la  SocltW  iiiliitnJaKlqiia  da  PiUM. 
BollatlndalaSocWit  Imp6Tln1«  dM  naUirallalaa  da  Moacoii. 
BoUatlD  do  la  SooMU  phaomathlgDa.     Paila. 
CbemlaDbea  CeotralbbMt.    Lalpafg.    Ig50-'B4. 
PraoUcal  MIncialagT.    B.  J.CDapnun.     London. 
Cbantkts(iBUkdeaHlDeral.8yaleina.    BraltliMipt.    Fralberg. 


.      London.    IMO-'M. 

IntBTaaDbangea  mloer^lai^hflr 


Chemtkcr.ZellD.  g.    Eothan 
Uounoa.    MoIruo.    Parla. 
Cbemiactaa  Anoalun.    CralL 
Mineialunie'    < 


UiDBlar.    StuUnrt.     U 
Ider'bhe'Dila.    (fehlvn. 


dar  Phf  alk. 

,.Mba tcalabtte „._.    „. 

Haodbocb  der  bfatirnraendeD  MlnanJugle.  Ualdlngar. 
Tia(l*doinin*r-"--'       "—     "-'-     ■""• 


taMTnu 


Paris. 

Journal  af  the  Chemical  SoolaCj  of  Loodan.    lH»-'83. 
Jounal  fBr  LaDdvlrtbtchaft.    GSiliDi'cii. 
Journal  rdr  pnkUaohe  Chemke.    LalpiV    ieS4-'U. 
Jahrbuch  der  k.  k.  geoloKiacben  Rcl<:b!aniUlt.    WIen. 
Jahrbach  fdr  Ulneralagie.    L«jnhard  4i  BronD. 
Jahreaberteht  Bber  die  ForUchillUdar  rtlnan  jharmacaD- 
tlsohan  and  taobnlaohen  Chemie,    Llabig  DDd  KTopp.    Oiea- 


rtchfa  dar  pi 


mlaohfu  Teohno. 


abar  die  Fortaebritle  dor 
Leipilg.     ]S55-'a4, 

Jahreitliaricbt'irbar  die  ForLauhrttlu  a 

reincn  Cb<-mle.    TUblngen.     IHTS-'SJ. 
JaarDuldephannaelBiBtdauhlinlo}.    Pai._.     .   ._    _.. 
Journal  depbTalqna.  da  ohlinleiclo.l.     La  Utthiiia.    Farla. 
MlnoraluElaobe  TabeUen.    Sunten.    ISM. 
Anibt*  At  die  KMVD'nt' t'^nrlehre.     E:.W.Q,    SuUei; 

NUtembers- 


D  Qableto  d 
Parla.     IPtlS-'BI. 


946       INDEX   TO   THE  LITERATURE  OF   URANIUM,    1789-18K. 
Eejf  (0  ttbbreci«MiM» — Continned. 


Ki>n|C.V«t  AouL  Hudl 

L«nh.  Totchesb 
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IJierpiwl  fhot- J 

I,0.1w1kM1d 

'M.«n.U<il 

MAni.  Acad.  ra;.  sot  B«rllB 

Hem.  Cbem.  Snx  brad 

MlD.  J«oh.    TepUt< 

UlD.  Uu 

MiltiT»t     

Miu.  Bitlh 

MlnenloE.  Manual 

Honalib  d.  Burl.  Acmd 

MondM.LM 

Monit.  pholog 

WoBitsoiem 

N.Aiob.ph.ut 

N.G«Mntd«rCh 

N.  Felenb.  Ae^  Botl    

N.SrstMin 

NiobolMni'*  J 

Nora  acta  Reg.  B«.  Sc.  Upwl . . 

Plmio..  CeDtr '.'.'.'.'.'. 

fliarm.  CenCnlh 

Phil.  Mag 

PlilLTraoa  

■■uKK- Ann  

I'oljLCmtr.. 

Polyt.  CsntralbaUe 

I'olyt.Nolllbl 

I'reoM.  ZuiUohr.  Bere-R.D.  8a 

Proe.  Aead.  Nat  Sol.      Phllad 

Pine.  Cbem.  Soo.  Lond 

(J«iu-t.J.  Sol 

lluuiiD.  Bandb 

Jt6p.  obldLappl _ 

U6p,  cbhn.  par...... 

Ketatt.  Am 

Itepurt.  Pat.  riiT 

JtcToebobd.  cbim 

Knia.  Zsltgchr.  Pbarm 

lii:bHfl«D  berl.  Qea.  nataif.  Tf 

Sch-6igg,J 

3ltiuni;iib.  k.  bSbtn.  Qea 

SmllbwnUn  UIh.  Call 

TwhnuloitUto 

Trana.  nor.  8oc.  Edlcb 

TtDImuMl.  J.derFbarm 

Willi.  Min 

Wien  Acad.  Ber 

Wiener  polyt.  J 

Zeltsclir.  aaal.Ch 

ZBilsebr.Ch 

Zpibwhr.  Phann. 

Zrluchr.  gra.  NMurw 

Zuitachr.  Eryat 


KodeL  Tfltenakapa  Akad«nlfln  HaDdliDiar.    StwskholiD. 


TwbenbDOb  fbi 
Prankrorta.  U. 
LTthophiladum  BamiaDDm.    Prag. 


KcHmnit*  MiDaraiogla. 


LlTerpool  Pbotiwnphio  Joun 
HaBdlmab  der  Mineralosla  na 
Htg-rii.  Del  Id  IocIb  Bobtem 


Bocist;  of  Loo. 
lenlnlohttiuni  JoachimUkala.    J. 


UtmoliM  de  I'Aciidtoiie  royale  dea  . 
Mamolr*  and  PmoeeillBca  of  ths  Chi 

don.     1841''l& 
OaudaerlilUtnlaae  and 

Fl.  Togl.    TepUU.    i™. 
HluaralosicalUagaalDcandJinirnal.    Traro.    ISK-'M. 
JameaoD'a  gjaWm  of  Ulneralogy.    Edinbniitb- 

Mlneraloidache  HlttbellODgeD.     "  "— *■ "■ 

AJkln'a  Manna]  of  MlneralojiT. 
UooMaberlctita  der    kdo.  Ao 

Berlin. 
Lea  MoDdoB.    Moigno.    Paria. 


Loudon. 


8«rle.    Genirr, 
[rebeTdieDBnerDnGeiceiiAtlDdelnderChamle.  J.KBkhter. 

rAeademio  lni]>«riale  dea  soieDoea  de  St.-PM«a- 

>loglp.     Bemlliis.    Faila. 

.     ..._ .   Imophy,  ChomWryleto.].     W». 

NIohDlMn.    LondDD,  ITBT-lsfs. 
«i(,BocletaL«clenti 
torreicblMhe  Zeit 


BnUetlD 

Nonveaii  BviMme  de  mb 
A_  Jonrnal  of  Natural 

ipi^ienaiB.  nora  acta.-    Upala. 

.  sobria  Kr  Berg- und  BftWanweaao. 
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313.  EOOBBS,  H.  F.  A,— Flora  of  St.  Croix  and  the- Virgin  Islands.     Ball.N.U., 

No.  13 60 

314.  Smithsonian  Miscelianeuna  Collections.    Tol.XIV 5  50 

315.  Smithsonian  Miscellaneous  Colleotions.    Vol.  XV 5  00 

317.  Elliot,  D.  G.— ClasBJIicatioa  and  eynopsis  of  Trochilidu 3  00 

318.  Dall,  W.  H. — Remains  of  later  preluatorio  man  ftom  Alaakaeavea 3  00 

319.  Baisd,  B.  F.— Circular  relative  to  cranfish  and  fresh-water  Cmataoea 02 

321.  Shakespeare,  E.  O. — Reparatory  inflamniation  in  arteries  after  ligatorea, 

&o.    Toner  luctare,  No.  7 26 

322.  Smithsonian  Miecellaaeous  Collections.    Vol.XVI 5  00 

324.  Circular  relative  to  exobanges 01 

325.  Bnsiness  arraugeinents  of  Smithsoman  Instltntion 03 

336.  GooDE,  O.  B. — Catalogue  of  coUectiou,  animal  resources,  Philadelphia-Kx- 

hibltion.    Bull.  N.  M.,  No.  14 SO 

327.  SiuTHSON,  J. —ScioDtifio  writings 75 

328.  Rhees,W.J. — Documents  relative  to  htstoryofSmitbeoniaDliutttatioii..  5  00 

330.  Rhef.s,  W.  J. — SmiCbson  and  his  l>eque8t 1  00 

331.  Rau,  C.—Palenqae  tablet S  00 

332.  Proceedings  U.  S.  National  Museum  for  1878.    Vol.  1 S  00 

.133.  ProceeilingsU.  S.  National  Museum  for  1879.     Vol,  II 3  00 

334.  Elliot,  D.  G.— List  of  described  species  of  humming-birds 10 

335.  List  of  principal  scieotiSc  and  literary  institntions  in  the  United  Statea..  OS 

336.  Smithsoniau  Miscellaneous  Collections.    Vol.  XVII 5  00 

337.  Smithsonian  Miscellaneous  CoUections.     Vol.  XVIII &00 

338.  Wellino,  J.  C. — Life  ond  character  of  Joseph  Henry 36 
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340.  Smithsonian  Contributions  to  Knowledge.     Vol.  XXII 12  00 

341.  Anunal  Report  of  thu  Smithsonian  Institution  for  1878 SO 

342.  KUMLIRN,  L.— Natural  history  of  Arctic  America.     BulL  N.  U.,  No.  15 60 
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tion,lB65tol877 50 
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365.  OlBBs,  Hardistt,  JoNEB,  Kosa.— Tinneh  or  Chepewyan  Indians 10 
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386.  Brbzina,  a. — Principles  of  orystallographv  and  crystal lophysics 10 
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411.  Lautxnbacb,  B.  F.— Effect  of  irritation  of  a  polarized  nerve 35 

412.  OOPB,  E.  D.— Zoological  position  of  Texas,     Bnll.N.M.,  No.  17 50 
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414.  SOBOTT,  C.  A,— Baseihart  of  the  United  States 05 
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444.  WAtU>,Li.  F.— Onideto  tLedoraof  Waihington.     Bnll.  N.  M.,Nd.S2 50 
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467.  aooDE,0.  B.— Scheme  of  Uasenm  olaaoifloation.     Cir.N.M.,  No.  13 03 

456.  Bajrd,  8.  F.— Circular reqnesting material forlibrsry.    Cir.  N.  M.,  No.  14.-  02 

459.  G00DE,a.B.— OrganizatioDBodobJeotBof theUnsenm.    Cir.N.M., No.  15-  03 

480.  Ward,L.  F.—DireotiooB  for  col  lectio  Band  pioserring  plants 05 

461.  Ward,  L.  F.— Check-list  of  planta  of  Wft«hingt«n K 

469.  EiDOW AY,  B.— Catalogue  of  Old- World  birds  in  Musenm OS 

463.  OiU.,T.— Biblionaphyof  QnheB  of  Paoiflo  ooaal.     Bnll.  N.U.,  No.  11 SO 

464.  Bkam.  T.  H. — Dtreotlons  for  collectitiK  and  preservinE  fish OS 

465.  RATaBCiN,B. — List  of  marine  Invertebrates distiibu led.     SeriesU 03 

467.  Piooeedinga  U.  3.  National  MuMsm  for  18S1.     Vol.  IV S  00 

46H.  Smithsonian  MiHcellaneoDsCoUeotions,  Vol.  XXU 4  50 

469.  BiEHHER,  a.  H. — List  of  foreign  correspondents  of  fi.  1 10 

470.  ScuDDBB,  8.  H. — Nomenolature  £o51ogiouB.    Index  of  genera.    BnlLH.  M., 

No.  19 300 

472.  GooDE,G.  B.— Plans  for  installation  of  colJeotiouB.    Cir.  N.H.,No.ie....  02 

ATi.  Bajkd.S.  F.—Acknowledgment  of  contributions.    Cir.  N.  M.,  No.  17 03 

474.  List  of  Pohlloations  of  National  Mnsenm,  1875^1U81.     ar.  N.  M.,  No.  18..  09 

475.  Smithsonian  Mlsoellaneona  Collections,  Vol.  XXIII 4  CO 

477.  B<EBMKR,  G.  H.^Ristoty  of  Smithsonian  exchanges 10 

478.  Rhbes,  W.  J.— Catalogue  and  index  of  Smithsonian  publications,  I846-W.  75 

479.  Baird,  8.  P.— Report  of  Secretary  of  Smitluonian  Institation  fbr  1881 .. .  10 

4B1.  Mason,  O.  T.—Misoellaueous  anthropological  papers  for  1S81 10 

489,  Gore,  J.  H.— Tnckalioe,  or  Indian  bread 06 

483.  HoLDKtJ,  E.  8.— Report  oa  astronomy  for  1881 10 

484.  Abbk,  C— Report  oa  meteorology  for  1879-1881 25 

485.  Barker,  Q.  F. — Report  on  physios  and  chemistry  fbr  1881 .',.  10 

486.  Farlow,  W.  G.— Report  on  botany  for  1881 10 

487.  Giix,  T.— Report  on  loSlogy  for  1681 25 

488.  Mabon,  O.  T.— Report  on  anthropology  for  1981 10 

489.  Cope,  E.  D.— West  India  bone  oare S  00 

490.  B<EBMSR,  G.  H. — Additions  to  list  of  foreign  correspon dents  of  8.  I 10 

492.  Jordan,  D.  6.,  and  Gilbert,  C.  H. — Synopsis  of  Dshes  of  Norih  Americ*. 

Bnll.  N.  M.,No.l6 1 SCO 

493.  Yarrow,  H.  C— North  American  reptilia  and  batraohia.     BtdL  N.  M., 

No.  24 GO 

495.  J0NE8,J.M.,andotheTB.— NatnralbiBtoryofBermnda.    BulLN. M.,No.S5.  1  00 

496.  Smithsonian  MiscellaneoQH  Colleotione.    Vol.  XXIV 3  00 

40a  Bnlletin  Philosophical  Society  of  Washington  for  18-<l.    Vol.  IV 1  00 

499.  Proceedings  Biological  Society  of  Washington  for  1880-1889.     Vol.  I 1  00 

500.  Couce,  E.,aQdP»B>Tisa,  D.  W—ArlfannaCoinmhiBna.    Birdsof  District 

of  Columbia.    Bull.  N.  M.,  No.  26 7S 

501.  Transactions  Anlbropoiogical  Society  of  Washiugton  for  18i9-'S2,     Vol.  I.  1  00 
503.  TransaotionsAnthropologicalSociety  of  Washington, abstract  1879-^80....  1  00 

503.  Bnllstin  Philosophical  Society  of  Waahineton  tSr  IH82.    Vol.  V 1  00 

504.  SmithsonlBD  Miscellaneous  Collections.     Vol.  XXV 5  60 

505.  Sraithsonian  Miscellaneous  Collections.    Vol.  XXVI 4  60 

506.  Smithsonian  Miscellaneona  CoUecUooB.    Vol.  XXVII 4  00 
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547.  Smithsonian  Contributions  to  Knowledge.     Vol.  XXIV 9  00 
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552.  Batbbun,  B. — Cmataoea,  etc..  of  U.  8.  at  London  Fisheries  Eihlbiliou. . .  10 

553.  BiDOWAY,  K. — Aqnatic  and  otner  birds  of  U.  S.  at  London  Fisheries  Exhi- 

bition  ....  10 

554.  WiNSLOW,  F. — Economic  MoUnsca  of  U,  8.  at  London  Fisheries  Exhibition.  25 

555.  Bbown,  J.  T. — Whale-fishery  and  appliances  at  London  Fisheries  Exhi- 

bition   25 

556.  Beah,  T.  H.— Catalugne  of  fishes  of  U,  8.  at  London  Piaherlea  Exhibition.  25 
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BaCbb.- Magnetic   observatioua,    Fbiladelpbia,   1840-'45.    Part   UI. 

(8,  C.) 132  25 

Bacbk.— Magnetic  obaervatious,  Pbilwlelphia,  1840-'45.     Part  IT  to 
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Bachb.— Hagnetia  ohaentUotu,  PMladelpbia,  ie40-'4&.    Put  VII  to 

IX.    {8.  CO ITS  »!« 

Bachs.— Magnetic   obaervatiODs,   Pblladelpliia,  184*K45.     Part  X  to 

XIL     (8.  C.) 196  K 

Bachk.— Magnetic  survey  of  PennByWimift.    (8.  C.) VSG  100 

Gould. — TrBDi)atIautioloiigitade(li;etectro-tiiARi]eticdB:DfllB).  (S.C.)-  ^tS3  1  OD 

llAnKNXse.—ObservaiioDioQ  terrestrial  magDetisin.    (3.  C.) 23V  I  CO 

UE^iBT,— Cominimicationon  the  electro. mo^netio  telegraph 115  OS 

Kane. — Maftnetical  obserrationa  in  the  Arctic  Ueiw.     (s.  C.) 97  1  00 

MuLLEB. — Terreetrial  maffoetiBm  in  Mexico.     (S.C.) 114  1  K 

Sbcchi.— Reaearches  on  electrical  rhcooietiy.     (8.  C.) 36  I  00 

Tayix>R. — History  of  fieury's  contribution  to  the  telegraph 40&  SG 

ETHNOLOGY.    iSee  An'thbopologt  and  PniLOLoaT.) 
GEOGKAPHY. 

Qrken.— Report  OD  geography  for  1881  aod  1382 SZT  10 

GliBBN.— Beport  OD  geography  for  1883 678  10 

ORKKN.—Beporl  on  geography  for  1884 611  10 

GEOLOGY.    (See  aUo  Pal£Ohtology.} 

Babnabd. — Internal  itraotnre  of  theearlh.    (S.C.) 310  S5 

Hitchcock.— JlluBtratione  of  Borf^e  geology.    (S.  C.) ■ 90  6  00 

Hunt.— ChemiBtry  oftheeartb 376  06 

Hunt.— Report  on  geology  for  1981  uid  1682 686  10 

HtmT.— Report  on  geology  for  1883 675  10 

PuMPELLT.— Geological  reaearchea  In  Cbina,  Mongolia,  aod  Jftpan. 

(S.C.) 208  3  00 

RiCX.—Qeology  of  Bermuda 663  10 

Wbittlebey. — Freah-water  glacial  drift  of  the  Northwestern  Stat«s. 

(8.C.) 197  1  00 

HYDBOGBAPHY.    {8m  Tebbestbial  Physios.) 

MAGNETISM.    {See  Electbioity.) 

MATHEMATICS. 

ALVORD.—TsDgeDoiea  of  circles  and  apherea.    (8.  C.) 80  1  00 

Pbrrkl. — CoDverging  series,  ratio  between  diameter  and  oiroanifer- 

eDce.    (8.C,) 233  86 

Nbwcohb.— General  integrala  of  planetary  motion.    (S.  C.) 981  60 

MEDICINE.    (See  Anatomy,  &c.) 

METEOEOLOGY. 

Abbx. — Meteorological  memoirs  by  Colding,  Ferrel,  Hmid,  Pealin, 

Reye,  Sobnoke 396  SS 

Abbs. — Report  od  meteorology  for  1870  to  1881 484  9B 

Abbs: — Report  on  meteorology  for  188d GSS  SS 

Abbe. — Report  on  meteorology  for  1883 677  W 

Abbe. — Report  on  meteorology  for  1884 619  9S 

C AS WBU.— Meteorological  obBervationa,  BravidODCO,  R.  I.,  1831-*60. 

(8.C.) lOS  I  60 

Cabwell.— Meteorological  obsBrvations,  Providence,  R,  I.;  1631-76. 

(8.0.1  443  t  00 

Chappelsmith. — Account  of  tornado,  New  Harmony,  Ind.  (S.  C).  ..59  GO 
Clhaveland.— Meteorological  observationa,  Bronawick,  Me,,  lSfn-f)9, 

(8.  C.) 204  1  00 

COPFTN.- Meteoric  flreball,  JnlySO,  1860.    (B.  C.) SSI  1  00 
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CalalagD*.  Prloa. 

COFFCT.— pBychroinetrical  tables 87  |D  10 

COFPLK.— Winda  of  the  northcTD  hemisphere.    (8.0.) 5$  &  00 

FoRCZ.—Aiiioraii  in  hiRher  northern  latitudes.     (8.  C.) S4  1  00 

GuYOT  and  Henry.— Directiooa  for  nieteorological  observationH 14S  OS 

Odyot. -^Meteorological  and  physical  tables 538  3  00 

Hesky.— Directions  for  constnictitiK  UihtninK-roda H37  02 

HKNnr.—Ciroolartc  officers  of  the  HudBon's  Bay  Compao]' 137  02 

HnKRT. — Instroctions  for  obseirationa  of  thnnder-stonns 235  02 

Hk.vrt.— Besnlts  of  mBteoroIoirical  obserrations,  lUM-'ud.     Tol.  II, 

Parti 182  2  60 

Henry. — Queries  relative  to  tonrndoes 190  OS 

Hen  RT.— Registry  of  peri  odioat  phenomena 65  OS 

HiLDRETB  and  Wooo.— Observations,  Uaiietta,  Ohio,  1817-'23, 1826-'S9. 

(8.  C.) 120  BO 

Howard. — Nomeuclatnre  of  cloads 347  05 

LOOUIB. — Anrora  borealis 6M  05 

LooMis.— Btonnsin  Eorope  and  America,  December,  1836.    (8.  C.)...  127  1  00 

Loud.— Discusaion  of  Snell's  barometric  observations 435  10 

McCuNToCK. — Meteorological  obaervations  in  Arctic  seas.     (8.  C.) . ..  146  1  00 

McParum,— History  and  climate  of  New  Mexico 396  05 

MEecu.—RelativeinteDsityofheat  and  light  of  the  sun.    (8.0.) 63  1  00 

ficnoTT.— Base  chart  of  the  United  States 414  06 

SCHOTT.— Hoin-charts  for  enminer,  winter,  and  the  year 374  25 

ScHorr.— Tobies  and  resnlta:  Rain  t>nd  anow  in  the  U.  8.     (8.  C.)....  2SS  3  00 
ScHOTT.— Tables  and  resnlts:  Bain  and  snow  in  the  U.  8.     (8.C.)    Be- 

vised  edition 363  3  00 

ScHOiT.— Tables  of  tempeiatare  in  the  U.  8.    (S.  C.) 377  3  00 

SCHOTT. — TempcTatnre  obarta  of  U.  B.  for  summer,  winter,  and  the  fear.  387  S6 

SCHOTT. — Temperatare  chart  of  United  States  for  the  year 381  05 

Smith. — Meteorological  observationa,  Waahiuglon,  Arkansas,  1840-'59. 

(S.C.) 131  1  00 

MIOEOSCOPT. 

Bailxt.— HicroBcopioal  obMrvationa,  So.  Car.,  Qa.,  and  Flo.    (B.C.).        S3  3  00 

Bailey. — Microeoopioal  examination  of  eonndings.    (S.  C.) 90  100 

Deak.— Cray  substance  of  the  UedoBa  oblongata.    (S.  C.) 173  2  60 

EDWASDS.—Direotions  for  oolleotlng  Diatomacea 366  05 

MINEBALOOY. 

Babinet.— Diamonds  and  other  precious  stones 317  05 

Bairs. — Circular  relating  to  petroleum  collectious,  National  Mnwam-  447  OS 

Brbzina. — Principles  of  crystallography  and  crystaUophysics 386  10 

Clarke.— Plan  oi  gem  and  precious  stone  exhibit 699  02 

Dana.— Beport  on  mineralogy  for  1882 531  10 

Dama.— Report  on  mineralogy  for  1863 S80  10 

Dana.— Beport  on  mineralog^  for  1884 616  10 

EoLESTOH. — Catalogue  of  minerals,  with  their  formulaa 156  35 

msOELLANEOTTS. 

Act  to  establish  the  Smithsonian  Institution 391  OS 

Baird.— Mnsenm  miscellanea,  numbers,  labels,  &c 164  60 

BOEBMER. — Additions  to  list  of  foreign  eoTTCspondenta  of  8. 1 490  10 

noHHMER.— Hiatoiyof  Braithaonian  exchanges 477  10 

UoEUMER. — List  of  foreien  correspondents  of  B.  1 469  10 

Hiisipess  arrangements  of  Smithsonian  Institution 3^  OS 

Circular  relative  to  exohangea 324  01 

Henry.— Circnlar  relative  to  heights 236  02 

Mason.- Report  on  Ln ray  Cavern  in  Virginia  in  1B80 433  10 

Fkabody.- Scientific  education  of  mechanira  and  artizans 380  05 

PORTXBand  oCbers.- Addieases  and  ceremonies  Henry  Statue 565  06 

BiiBES.- Catalogne  and  index  of  Smithsonian  publications  ]846-'63..  476  76 
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NATURAL    HISTOBY.      [See  Anatomy,  Botant,    Miobosoopt, 

pAL^fiONTOLOGT,   and  ZOOLOOT.) 

PAIi^ONTOLOGY. 

CONKAC.— Cheok-liHl  of  EoceiiB  and  OliKOoena  fowUs  of  N.  A SOO  10 

Cops.— Wut  India  bone-oave 480  S  00 

Leidt.— Ancient  fanna  of  Nebruk* 53  6  00 

LxiDT.—Ci«tac«ona  reptiles  of  tbe  U.  8.    (S.  C.) 193  &  00 

LxiDT.—Eztlnot  sloth  tribe  of  Kopth  AmencB.     (8.  C.) 72  3  00 

LxiDT.— Extinct  species  of  Amedcau  ox.    (8.  C.) 41  1  00 

Habcou.— Report  on  Palteontology  for  1B84 610  46 

Heek.— Check-list  of  Cretaceoos  and  Jurassic  fossils  of  N,  A., 177  10 

Mkek.— Ctaeok-UstofUiooenefossUsof  N.  A 1S>  10 

PHILOLOGT. 

Bowed. — Orammar  and  dictionary  of  the  Yomba  langnage.     (8.  C.}--  9S  4  00 

Dorset. — ConparatiTepbonoloRy  of  four  Sionan  langnages 005  0& 

OiBBB. — Dictionary  of  Cfhinook  Jargon 161  8S 

OlBBB. — Comparative  TOoabulary 170  0& 

LiEBER.— VooalMonds  of  Laura  Bridgman.    (8.  C.) 12  2  00 

IbEHRio.— Language  of  the  Dakota  or  SloDX  Indians 378  OS 

WHtTMET. — Lectnnson  linguistic  science 3S9  35 

PHYSICS.     {See  also  Tbbbestbial  Phtsios.) 

Babkes.— Beport  on  Phjaica,  for  IBfll 485  10 

BAREER.—Beport  on  Physios,  for  1662 &39  10 

Barker.— BepQrt  on  PhyaiDB,  for  1883 57ti  10 

Barker.— Be^rt  on  Pbyaics,  for  1884 613  10 

Brrzina. — Pnndplesof  cryBtallography  and  crystallopbysjca 386  10 

CoJTiK.— Windsor  the  Northern  Hemisphere.     (8,  C.) 52  5  CO 

Dki^unat. — Essay  on  the  velocity  of  light 354  2S 

Draper. — ConstrQCtiou  of  silTered-glsas  telescope.    (8.  C.) 100  1  OO 

Gould.— Transatlantic   longitude.     (8,  C.) 223  100 

GcTOT. — Physical  and  meteorological  tables 538  3  00 

Hbnrt. —Communication  on  the  olectrD-magnetio  telegraph 115  05 

HXNRT.— Directions  for  construct ing  lightning-rods 237  02 

HEMBT.—BeMarcbes  on  sound 406  25 

Mbbch.— Belative  intensity  of  heat  and  light  of  the  snn.     {8.  C.) ....  83  I  00 

SCROTT. — Base  chart  of  the  United  States 414  06 

Sbcchi. — Besearchea  in  electrical  rheometry.     (8.  C.) 36  1  00 

Taylor.- History  of  Henry's  contribution  to  the  telegraph 4(i6  25 

Taylor.— Kinetic  tboories  of  gravitation .- 39S  10 

Taylor.— Nature  and  origin  offoree 3K  06 

Taylor.— Refraction  of  sonnd 596  06 

(See  also  Bulletins  Philosophical  Society  of  Waobington.) 

PHYSIOLOGY.    {See  Anatout,  &o.) 

SEISMOLOGY.    {See  Tbebestbial  Physios.) 

SUBGBRY.    {See  Amaxoky.) 

TECHNOLOGY.    (51m  Ohbmistby,  &c) 
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TEBRESTBIAL    PHYSICS.     {See   aUo   Elkctricity,  Geology, 
Meteorology,  and  Physics.) 

Nd.  In 

C^alosne.  PricK 

Datis.— Law  of  deposit  of  the  flood  tide.     (aC.) 33  |0  7G 

HiLOARD.— Tides  and  tidal  action  in  barboni 390  0-'> 

Kakx.— Tidal  obaervatiODB  in  the  Arctic  Seas.    (S.C.) 130  1  IK) 

RocEwooD.— Report  on  voloaDology  and  MiBmology  for  1884 616  0.'i 

Whittlbsbt.— FlnctuatioDs  of  level  in  tbe  N.  A.  lakes.     (S.  C.) 119  1  UO 

VDLOANOL06Y.    (See  Tbrebstrial  Physios.) 
ZOOLOGY. 

OBNEBAT. 

Baird. — Directiona  for  collecting  specimens  oatocal  history 34  l£ 

COBE. — Zoologicnl  position  of  Teiaa 412  50 

Dili,— Report  on  zuuJogy  for  IS79  and  ISeO 431  25 

Gu,L.— Report  on  znologyfor  1B81 487  ^5 

Gill.— Report  on  zoology  for  1882 533  25 

GiLU— Report  on  zoology  for  18)3 582  25 

Gill.— Report  on  zoology  forie84 617  25 

GiiODE. -Catalog tie  of  collection,  animal  reaonrces,  Philadelphia  Exbi- 

biliou 3-JG  50 

OoODB.— Catalogue  of  collection,  Berlin  Fisberiea  Exhibit 413  50 

OOODB  -Catalogue  and  synopsis  of  London  Pisbeiiea  Eibibition 551  35 

OOODB.— ClaSBiticution  of  animal  resources  of  the  United  Stat«s 297  50 

GooDB  and  others. --Catalogae,  London  Fisheries  Exhibition 511  3  00 

Jones  and  others. — Natural  history  of  Beruiiida 495  1  00 

Kidder  aiidoCbers.— Natural  history  of  Kerguelen  Island.    Part  II.  294  50 

KuMU  EN  .—Natural  history  of  Arctic  America 342  50 

ScuDDHit. — NomencUtore  Zoologioos.    Index  of  generiv 470  3  00 

Streets. — Natural  history  of  Hawaiian  and  Fanning  Islands 303  50 

See  also  Bulletins  National  Mnseum. 

See  also  Procceiliiigs  National  Museum. 

See  also  Proceedings  of  societies. 

ZOOLOGY. 

SPBOIAL. 
Annelid*. 

Webstkb.— Aooelida  of  Bermnd* 669  10 

Bird: 

Baird.— Arrangement  of  families  of  birds SIO  05 

Baird. — Catalogue  of  North  American  birds  in  Muaanm,  1867 lOS  SS 

Baird. ^Desiderata  of  birdsof  Mexico,  Central  America,  &.c 185  05 

Baird.— Id structjons  for  collecting  nests  and  eggs 139  05 

Baird.— Review  of  American  birda.     Part  1 181  2  00 

Bbndirb. — lualructions  for  collecting  eggs C03  02 

Brewer.— North  American  otilogy.     Part  I.     (8.  C.) 89  5  00 

CuUBU  and  Prentiss.— Avifkunn  Colnmbiaiu.    Birds  of  Dist.  of  Col..  500  75 

Elmot. — List  of  described  speaies  of  bamming-birda 334  10 

Elliot.- ClasHificatiun  and  synopsis  of  Troohilidie.     (S.  C.) 317  3  00 

Henry.- Circular  relative  to  birds  of  ^nlh  America ICB  02 

KiDDBR  and  COUBS.- Natural  history  of  Kerguelen  Island.    I.  Orni- 
thology   293  50 

Kidder   and    others. — Nataral   hiator;   of  Kerguelen    Island.     II, 

Oology,  &o 294  SO 

Lawrence  and  Scmichrabt. -Birds  of  Mexico 295  60 

Merri  AM  .-Birds  of  Bennnda 667  05 

Reid.— Birds  of  Bermnda 566  10 

KiDOWAY.— Aqitotic  and  other  birda  of  U.  S.  at  Lmdon  Fisherjes 

Exliibitiou 553  10 

BiDOWAY.— Catalogue  of  Old  World  birds  in  Museum .,  462  02 
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Crttbtgan.  PriB 

EiDOWAV.— NomvucliiLure  of  North  AmeiicM)  biida 4S3  |0  £ 

See  aI»o  BultotinB  NatioDal  Maseam. 
See  also  Proceediags  National  MnBenm. 
See  also  Proceedings  of  aooieties. 

JtlkM. 

BAIRD.—dnolar  in  TofereDce  t«  ablpping  fresh  fldi 384  <B 

BAIBD.—Qnestlona  relative  to  food  fishes  of  the  n.  8 234  06 

Baibd.— Beport  on  fisheaof  New  Jersey  oout 348  * 

BXAM.— CataloKue  of  Bshes  of  U.  6.  at  Loudon  Fisheries  Exhibition  . .  666  3B 

Bkan. — DireotloiiB  for  collecting  and  preserving  fish 461  01 

Brown.— Whole- fishery  and  appliances  at  London  Fiali.  Bzhib 665  9S 

Onx. — Arrangement  of  families  of  flshoB ... . 347  SS 

QiLU— Bibliographv  of  fishes  of  PociQo  coast 463  50 

Onx.— Catalogne  of  fishes  east  coast  North  Amerioa 983  K 

OooDE.— Catalogne  of  collection  Berlin  Fisheries  Exhibit 413  50 

OOODB.— Cstalogne  of  animal  resoiiroea,  Philadelphia  Exhibition 336  50 

Goods. — Catalogue  of  collection  and  syuopsis  London  Fisheries  Exhi- 
bition    661  S5 

QooDE.— Catalogne  of  fishes  of  Bermuda 296  50 

OooDE  and  others. —Catalogne  London  Fiefaeriee  Exhibition 611  3  OO 

Jordan  and  Bration.— N.  A.  Ichthyology,  ni.    Fishea  of  Allegheny 

region 306  50 

Jordan.- N.  A.  Ichthyology,  IL     Cottidn 306  60 

Jordan.— N.  A.  Ichthyology,  I.    Bafinesqne's  North  American  fiahes..  306  60 

JORDANandOii.BERT.—Bynopsis  of  fishes  of  North  America 4K  2  SO 

Batbbun. — Catalogne  of  coUeotion  illnstrating  reaeaioh  in  sea  and 

fresh  vateia.     London  Fiaheriea Exhibition 667  SS 

Baird. — Ciconlar  on  history  of  N.  Am.  grasshoppen 163  OS 

Baird. — Cironlar  relating  to  department  of  insects,  National  Unaenm.  448  0! 

Dk  SAtTSSGRS.— Synopsis  of  Amerioan  waape 364  2  00 

Fbbnald.— Directions  for  collecting  moths 600  08 

HAaKN.—8yuopsisofNenroptera  of  North  America 134  3  00 

HRNRY.-Circolar  to  entomologists 178  0! 

Lb  CoNTB.—Coleopt«ra  of  Kansas  and  eastern  New  Mexico.    (8.C.)..  126  126 

Lb  CoNTB.— List  of  coleoptera  of  North  America.    Parti 140  !S 

Lb  Contb.— New  apcciea  of  North  American  coleoptera.    Parti 167  1  00 

LBCoNTB.—Ttew  apectea  of  North  American  coleoptero.    Partll 1(64  100 

Lobw  and  Obtbn  Sackbn.— Monographa  of  diptera  of  North  Amnion. 

Port  I 141  1  80 

Lobw, — Monographa  of  diptera  of  North  America..    Part  III 266  9  00 

MELeHBiUEB.-^atBJogne  of  coleoptera  of  North  Ameiioa 6!  2  00 

MORBIs.— Catalogne  of  leuidoptpra  of  North  America IIS  1  00 

Morris. —BynopBls  of  kpid op tera  of  North  America 133  2  00 

OaTENSACKEN.—HonograpbBOfdipteraof  North  America.     Part  IV  .  S19  2  00 

Ohten  Sackbn.— Catalogne  of  diptera  of  North  America 270  2  00 

Packard. — Directions  for  collecting  and  preserving  fneeotoof S61  IS 

SciTDDBR.-Catalogaeoforthuptera  of  North  America 189  1  OO 

MammaU. 

Baird. — Catalogne  of  North  American  manunala  in  Moaenm 106  S6 

Brown.— Whale-fishery  and  apptitiDcee  at  London  Fiaheriea  Exhibition  666  K 

Oii.i.  — Arrangement  of  the  families  of  mammals 230  S 

GooDE. — Catalogne  of  collection,  animal  reaonrces,  Philadelphia  Exhi* 

bilion 396  50 

HOBKADAT. — Direotlona  for  preserving  akina  of  mammaU WB  01 

Jones. — Mammals  of  Bermuda J06  U 

True.— Catalosne  of  aquatic  mammala,  London  Fiaheriea  Exhibition.  S6S  % 

True —Plan  of  mammal  exhibit. 602  01 

MoUttti*. 

BiNNBY.— Bibliography  of  North  American  Concbology,     Parti 142  3  00 

BINNBT  —Bibliography  of  North  American  Concbology.    Part  II 174  2  0< 
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Calologat.  Pilea. 

BUWBT.— Land  aud  &«eh-wat«r  sbells  of  North  Aineriok.     P*tt  II 143  |2  00 

RiNNBY— Laod  and  frMh-nftterebells  of  North  Amerioa.    Partlll...  144  2  00 

Hknby.— Circular  relative  to  collecting  shells 176  08 

Daix.— Index  of  brachiopoda 301  50 

List  of  duplicate  (hells  of  Wilkes  Eiploiinf;  Expedition 193  02 

Giu. — ArrangeiDeDt  of  families  of  mollDsks 237,  25 

Lewis. — Inatraotions  for  collecting  land  and  fresh- water  shells 363  05 

Prihic. ^Monograph  of  AmericaDoorblcalad» 146  75 

SrufPSON.— BeaearoheB  opon  the  hf  drobiinx 201  SO 

WtNSLOW.—Eoonomic  Mollasca  of  U.  S.  at  LondoD  Fisheries  Exhibition  554  SS 

Sadiatei, 

Baud.— Ciroolar  relative  to  craw-fish  and  fresh-water  cmstacea 319  02 

C1.AAK.— Anatomy  and  phyaiolocy  of  Incernaris.    (S.  C.) 242'  S  00 

£&TBUDN.~-Crostac«a,  etc.,  of  U.  S.  at  London  Fisnuiee Exhibition..  S^  10 

Ratbbun. — List  of  niBrlne  invertebrates  dietri bated.    Series  II 4^  02 

SiTUPSON.  — Synopsis  of  marine  invertebrata  of  Qtand  Hanao.    (S.  C. ) .  50  I  00 

Beptila. 

BAISDandGiRARD, — CalalOKUeof  North  American  serpents inMmenin.  49  1  00 

Cope. — Check  List  North  American  Batrochia  and  Reptilia S92  50 

GARMUi.—Repr ilea  of  Bermuda 668  05 

UiTCBELL  and  MoBEtiocSE.— Anat«my  and  physiologf  of  chelonia. 

(S.C.) 159  1  00 

WsiSMAKN.— Change  of  Mexican  asolotl  to  amblystoma 401  06 

Yarrow.— Check-list  of  reptiles 517  10 
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